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THE SIMPLE BASIC PRINCIPLE 


The DPA pump is quite simple in operation. It has 
only ONE pumping element, whatever the number of 
engine cylinders. Twin opposed plungers carried by the 
rotor are operated by a cam ring. The rotor is carried 
in a stationary housing, and drilled ports provide for 
fuel inlet and discharge. The left diagram shows fuel 
entering the pumping element on the inlet stroke. 

As the rotor turns (right), the inlet port is shut and 
fuel is delivered through one of the connections 
leading to the injection nozzles. This cycle is repeated 
for each engine cylinder, the rotor distributing charges 
of fuel to each outlet in turn. No calibration 

or phasing adjustments are required. 
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The World’s Largest Manufacturers of 
FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, 


ACTON, LONDON, wW.3. 
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MORE PERMANENT CAPITAL 
IS WHAT YOU NEED 


to finance new equipment, plant, machinery and buildings for 
your expansion and progress. 
Capital for this purpose is provided 
both in the form of long-term loans and share capital by 


The booklet ‘Capital for Business’ will be sent on request 
INDUSTRIAL & COMMERCIAL FINANCE CORPORATION LTD 
HEAD OFFICE: 7 Drapers’ Gardens, London EC2. National 8621/5 


and branches in industrial centres 



































Good water is priceless... 
yet it costs so little! 


Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made 
by Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless 

water with supreme economy of operation. Besides such economical operation, the 
Accelator has these other money-saving features : smaller tank work - low-cost installation. 
automatic operation - reduced retention time. All of them make the 

cost of Accelator good water something you should know more about : 

as indeed you can by writing for details. 
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WHAT TO DO UNDER PRESSURE 


Stressful situations call for highly accurate pressure instrumentation and data 
you can trust implicitly. In fact they call for Solartron Pressure Transducers. Inherent safety, reliability 
and repeatability of transmitted data—these are the important characteristics of 
Solartron Transducers—all plus factors on a basic accuracy as high as 0.25%. Read how types 
NT.4-313 and NT.4-317 (for high temperature use) are tailored for your industry: 


0-10 psi to 10,000 pressure ranges 


Absolute, gauge, sealed gauge, differential, and 
uni-directional differential pressure types available. 
Very small physical size and weight. 


Can be supplied with special adaptor for direct welding 
into pressure vessels. 


No organic materials used in construction. 


Write now for details of the full range of Transducers to: 


THE SOLARTRON ELECTRONIC GROUP LIMITED 
(TRANSDUCER DIVISION) 
VICTORIA ROAD, FARNBOROUGH, HANTS. 


GG) A member of the Firth Cleveland Group Tel : Farnborough (Hants.) 3000 
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WHAT TO DO UNDER PRESSURE 


Stressful! situations call for highly accurate pressure instrumentation and data 





you can trust implicit!y. In fact they call for Solartron Pressure Transducers. Inherent safety, reliability 


and repeata! ity of transmitted data—these are the important characteristics of 
Solartron Transd rs—all plus factors on a basic accuracy as high as 0.25%. Read how types 
NT.4-313 and NT.4-317 (for high temperature use) are tailored for your industry: 


0-10 psi to 10,000 pressure ranges 

Absolute, gauge, sealed gauge, differential, and 
uni-directional differential pressure types available. 
Very small physical size and weight. 

Can be supplied with special adaptor for direct welding 
into pressure vessels. 

No organic materials used in construction. 


Write now fc ‘ails of the full range of Transducers to: 


THE SOLARTRON ELECTRONIC GROUP LIMITED 


(TRANSDUCER DIVISION) 


VICTORIA ROAD, FARNBOROUGH, HANTS. 
soy A member of the Firt y ip Te/: Farnborough (Hants.) 3000 
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The Roseiend Dam will control the waters flowing into the Roselend valley from the Beaufort massif. Other streams will also be diverted into the catchment area by means of 
some 60 km of collector tunnels (with diameters of between five and nine metres). A second dam at Chapelle de St. Guerin will control the waters of the Poncellamont Gorge. 


Illustrated above is an artist’s impression of the Roselend Dam. 


FRANCE PUTS THE SAVOY ALPS TO WORK 


Atlas Copco and Sandvik Coromant equipment used extensively at Roselend 


ee THE TOURIST, the Savoy Alps may con- 
jure up visions of winter sports or long, lazy 
summer holidays, but to Electricité de France 
the region means power! The French State 
power board is building a series of storage reser- 
voirs in the upper Isere area of the Alps, not far 
from the Italian border. The most important 
part of the scheme is the Roselend Valley sec- 
tion which will increase France’s power reserve 
by 1,000 million kW a year. This project 
involves building two dams and a 476,000 kW 
power station at Bathie which will be the most 
powerful in France. 

Atlas Copco compressed air equipment is 
being used almost everywhere on this project. 
For drilling the main tunnels more than a 
hundred BBD4IWK rock drills with pusher 
feeds and several thousand Sandvik Coromant 
drill steels are being used by the main con- 
tractors, Borie, Ets. Sinrapt & Brice, Gebro, 
Pegas & Pugeat, Stribick Et Fils. 


Sales and Service in ninety countries 


Atlas Copco is the world’s largest organisation 
specialising solely in compressed air equip- 
ment. Products include stationary and portable 


— 
General view of work on the Roselend Dam. 
compressors, rock drills, loaders and air tools 
and equipment of every description. Wherever 
you are, the international Atlas Copco group 
will supply expert advice on the selection of 
equipment and provide a complete after- 
sales service. 


The Headrace Tunnel will be 13 km in length and 
4.2 metres in diameter. Single deck platforms are used 
for drilling, with four men working on the platform and 
four on the ground beneath. 


Two Atlas Copco AR3L compressors supply the air 
power at the Versoyen drilling site. 


Mtlas Copco »::: compressed air to work for the world 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN 
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WET or DRY. 


VISCO Air Filters devour dust. 

Air filtration economics can be solved 

the VISCO way. Both types are simple, 
robust, reliable, efficient. 

The oil-wetted filters operate in such a way 
that collected dust in turn helps to collect 
further. Each cell has tremendous capacity 
and is easily cleaned. VISCO‘ MV’ dry 
type filters are over 98% efficient, 

Each unit will deal with up to 1,000 c.f.m. 
Throw-away filter elements are easily 
changed after several hundred hours 

active life. Full information from 

The VISCO ENGINEERING CO. LTD., 
STAFFORD ROAD, CROYDON. 


Telephone CROYDON 4181. 


VISCO 


Air Filters 





ViscO KM Oil Wetted Type 
Air Filter 





ViscO MV Dry Type 
Air Filter Unit 
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): EDUCATIONAL 
| 


IMPERIAL COLLEGE 
MECHANICAL ENGINEERING 
DEPARTMENT 
Short course on the elements of the THEORY OF | 
PLASTICITY with applications to metal working | 
processes, from 10th to 14th APRIL, 1961. 


FEE—10 GUINEAS. 
Further details from the REGISTRAR, 
D 436 


IMPERIAL COLLEGE, LONDON, S8.W.7, 


| 
| 
| 
| 
| 


CONSULTANTS & 
EXPERIMENTAL | 
WORK 


PLINT & PARTNERS LTD. 
Blakes Road, Wargrave, Berks. 
Tel: Wargrave 407 
MECHANICAL ENGINEERS 
investigate research problems 


and design and manufacture | 
equipment for 


RESEARCH & DEVELOPMENT 
INSTRUCTION 





| 
NORRIS BROS. LTD., 
$3 VICTORIA ST., LONDON, S.W.1. 
Tel.: ABBey 6132, 
and at Burgess Hill, Sussex. 
Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering nie 


EXPERIMENTAL 


and 


DEVELOPMENT WORK 
PROTOTYPES 


DESIGN, MANUFACTURE AND TEST 
SPECIAL PURPOSE MACHINES 
PRECISION ENGINEERING FROM SMALL | 
SCIENTIFIC INSTRUMENTS TO 
MACHINES AND APPARATUS OF 
SEVERAL TONS 
OVER 30 YEARS EXPERIENCE 
A.1.D. AND A.R.B. APPROVED 


RESEARCH ENGINEERS LIMITED 


NORTHAMPTON GROVE, CANONBURY, N.1| 
CAN 4244/5/6 3 878 | 


| the envelope provided, endorsed Welsh College of 


PATENTS 





THE PROPRIETORS OF PATENT NO. 696807 | 


for “ IMPROVEMENTS IN THE FEEDING OF | 


ABRASIVES TO GLASS SURFACING TOOLS’ 

desire to secure commercial exploitation by Licence 
or otherwise in the United Kingdom. —Keplies to 
Haseltine Lake & Co,, 28, Southampton —— 


Chancery Lane, London, W.C.2. 515 | 


| the envelope provided endorsed Welsh College of 


| CARDIFF. 


| Fixed Price TENDERS are invited for the supply 
| of the following machine tool High Speed Gear 











rs TENDERS 


WELSH COLLEGE OF ADVANCED 
TECHN OLOGY 
Cathays Park, Cardiff. 
SUPPLY OF MACHINE TOOLS 


| Fixed Price TENDERS are invited for the supply of 


(a) ONE—17 in. SWING by 4 ft. 2in. BETWEEN 
CENTRES, SLIDING, SURFACING AND 


the following machine tools. | 
| 


SCREWCUTTING LATHE, WITH AC- 
CESSORIES. | 
(b) ae! re - a in. STROKE HYDRAULIC 


SHAP | 
Tenders Sill od be considered unless enclosed in 


Advanced Technology, Lathe/Hydraulic Sha per 
addressed to the undersigned at the City Hall, 
Cardiff, and sent by tered Post so as to be 
received not later than MONDAY, 19th DECEM- 
| BER, 1960. 

The envelope must not bear any mark indicating 
the identity of the tenderer. | 

The Governors do not bind themselves to accept 
the lowest or any tender. 

Form of Tender and further details are available 
on application to the PRINCIPAL OF THE 
COLLEGE, 

ROBERT E. PRESSWOOD, 
CLERK TO THE GOVERNING BODY. 
| CITY HALL, 
D 516 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 
Cathays Park, Cardiff 
SUPPLY OF HIGH SPEED GEAR 
SHAPING MACHINE 


Shaping Machine. 
SPECIFICATION: 
CAPACITY— 
Maximum Pitch Diameter— 
External Spur 
Maximum Pitch Diameter— 
External Helical 
Maximum Pitch Diameter— 
Internal Spur or Helical 


i, 10 in. at 
ae 5 7 in. at 
Approx. "6 in. at 


Maximum Face Width Approx: ‘2 in. 
Maximum Helix Angle 45 deg. 
Range of Cutting Speed Approx. 150 to 
550 strokes per 
minute. 
H.P. of Motor one Approx. 1}. 
Machine to be supplied complete with electric | 
equipment, Le. Starter, Wiring, and Low-Volt | 
| Lighting, Coolant Pump and Fittings, Guards, 


| Wrenches, Change Gears, Spur Guide, 1 Helical 
| Guide, and a Steel Tool Cabinet. 


Tenders will not be considered unless enclosed in 


Advanced Technology, High Speed Gear Sha ng 
| eo, addressed to the Poe od at the C Tr 
HALL, CARDIFF, and sent by istered Post so 
jas to be received not later than MONDAY, 19th 
DECEMBER, 1960. 


The envelope must not bear any mark indicating 


the identity of the tenderer. 
The Governors do not bind themselves to accept 
the lowest or any tender. 
| Form of Tender and further details are available 
j}on application to the PRINCIPAL OF THE 
| COLLEGE. 
ROBERT E. PRESSWOOD, 
CLERK TO THE GOVERNING BODY. 
| CITY HALL, 
| CARDIFF. D517 


| 





FOR SALE 
OR HIRE 


NEW DOUBLE END PUNCHING, SHEAR- 
ING AND NOTCHING MACHINE for sale. 
| Shears plates # in., flats 6 in. y! 1 in., rounds 2 ~ “t 
squares 2 in., angles and tees 5} in. by 54 in. by 
or 4 in. by d in. by 4 in. at 45 deg. Punches if in 
| dia. through # in. Notches § in. thick. All steel 
| construction. Motor driven.—F. J. on hee 
LTD., 359, EUSTON ROAD, LONDON, N.W.1 
lor 41, WATER STREET, BIRMINGHAM, 3. 
D 496 





| CINCINNATI 34/36 DUPLEX HYDRO- 
| MATIC MILLER. Table 64 in. by 16 in. Hydraulic 
traverse 36 in. with rack variator. 2-way cycle. 
8 speeds by P.O. gears, 20-150 r.p.m. M.D. 400/3/50. 


H. BELL (MAcHINE TOOLS) LTD. 


ROG 


HIGH DUTY LATE TYPE 
PLANERS—-SHAPERS— 
SLOTTERS in Stock 


ATTRACTIVE PRICES 


PLANERS 

LOUDON Hor. and Vert. 
horz. stroke 20 ft., 
A.C./D.C. gen. set 


20 ft. x 15 ft. 
Planer (wall type), 
vert. stroke 15 ft., 
drive. 

x 4ft. x 18ft. STIRK “ VELOPLANE ”’ 

Column Planer, two tool heads, 
on crossrail and one on each upright. 

A.C./D.C. variable speed drive. 

Sft.9in. x 4ft. llin. x 13 ft. 2in. BILLETER 
& KLUNZ Double Column Planer. Type 
NDC/IT. 4,000 with two tool heads on 
crossrail and one on each upright. Heid- 
Vulkan electro-magnetic Reversing Clutch 
drive and 9-speed gearbox 

4 ft. 3 in. x 4 ft. 3 in. « 20 ft. CRAVEN 
Double Column, two heads on crossrail 
and one sidehead, A.C./D.C. variable 
speed drive, push button control, width of 
table 3 ft. 9 in., cutting speed 30 to 180 
ft. per min. 

4ft. x 4 ft. x 8 ft. SWIFT SUMMERSKILL 
Size 48M Double Columa Planer, 2 tool- 
heads on crossrail and one sidehead, 
Ward-Leonard drive. 

3 ft. 1 in. x 2 ft. 7 im. x 9 ft. 10 in. WALD- 
RICH Openside Hydraulic Planer, 2 tool- 

heads on crossrail and one sidehead, all 

electric drive. 


SLOTTERS 


16 in. BETTS-BRIDGFORD Heavy duty 
table dia. 34 in., admits in dia. 70 in., 
h.p. motor 7}. 


7 it. 








14 in. BUTLER High Production, table dia. 
a admits in dia. 60 in., h.p. motor 

20 in. MINGANTI, Type SMS500 1952, with 
tilting ram. 
All machines motorised 400 volts, 3-phase, 
50 cycles. 

TRAVERSING HEAD SHAPER 

32 in. BUTLER Double Head Type, with four 
tables, two-motor drive, max. length of 
stroke 32 in., max. distance between 
centres of heads 7 ft. 3 in., max. bed 
length 12 ft. H.p. of motors each 20. 

INSPECTION INVITED 


Full details from: 


SOAG MACHINE TOOLS {LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11. 

"Phone: RELiance 7201 

“ Sotoolsag,”” London, S.E.11 
G 883 


’Grams: 

















WALTER STREET, LEEDS, 4. 
Tel, 63-7398, G 884 


WD 


RAILS FOR SALE 


100 TONS NEW onseeresy DEFECTIVE 
B.H. RAILS, 95 Ib. yard. Chiefly 60 ft. 

100 TONS SLIGHTLY DEFECTIVE F.B. 
RAILS, 109 Ib. yard. Chiefly 60 ft. lengths. 

100 TONS GOOD SECONDHAND B.H. 
RAILS, 80/85 ib. yard, B.S. Section. Chiefly 


60 ft. 
TONS SECONDHAND BULL HEAD 
RAILS, 90/95 ib. yard. Chiefly 44 ft. 6 in. lengths. 
100 TONS NEW PERFECT - — 75 tb. 
Chiefly “ ft. len, 
D BUT ‘STOCK RUSTY 
F.B. RAILS, 75 Ib. yard, R.B.8. Chiefly 30 yi 
20 TONS NEW SLIGHTLY DEFECTIVE F.6. 
RAILS, 80 Ib. yard, Revised B.S. Section. Lengths 
chiefly 40 ft. 
60 TONS SECONDHAND COACH SCREWS, 
sebane by 1] in., Standard Railway Pattern. 
ONS MILD STEEL FLAT, 5 in. by ; in, 
WF oe but Stock Rusty, 15 ft. to 26 ft. chi ! 
300 TONS GOOD SECONDHAND RELAY- 
90/95 Ib. in 45 ft. lengths. 
SECONDHAND F.B. 
RAILS, 75 Ib. yd. R.B.S. Chiefly 36 ft. lengths. 
is0 TONS GOOD SECONDHAND = 
RAILS, 60 Ib. yd. 0O.B.S. Section, in 40-45 
lengths. 
WARD'S ALSO HAVE LARGE STOCKS OF 
ALL CLASSES OF OTHER RAILWAY 
MATERIALS. 


THOS. W. WARD LTD. 


ALBION b+ apg - - . SHEFFIELD 
"Phone: 26311 "Grams: “ Forward ” 
LONDON: BRETTENHAM HOUSE, STRAND, 
’Phone: Temple Bar 1515 (12 lines). 
Remember — Ward's might have it / 


RATES 


TRADE & TECHNICAL 
SECTION 


AGENCIES - ANNOUNCEMENTS 

BUSINESS OPPORTUNITIES 

EDUCATIONAL - PATENTS - 

TENDERS 

CAPACITY - CONSULTANTS 

EXPERIMENTAL WORK 

FOR SALE OR HIRE 

SALES AND VALUATIONS - TO LET 

WANTED | 
4s. per line (minimum charge |6s.) 
Single column inch rate 48s, 


PUBLICATIONS | 


Lines average 6 words—12 lines to 
the inch. Box number: 2s. 


SERIES DISCOUNT—S per cent on 
6 insertions, 10 per cent. on 13, 15 
per cent on 26 


DISPLAY AND 
layouts are accepted 








ILLUSTRATED 


COPY DATE—first post Monday 


REDUCED RATES for quarter, half 
and full pages—apply to “ Engin- 
eering ” Dept. C.A., for full infor- 
mation, and details of advertisement 
layout service 














HORDERN, MASON & EDWARDS TYPE 
RTP 23; DOUBLE SIDED DOUBiE 
ACTION TOGGLE DRAWING PRESS with 
oeente and automatic safety guard. Between 
uprigh 234 in. Tee slotted table 21 in. by 
264 Hole in table 14 in. diameter. Weight 


rox. 135 cwt. 

NEW LEN4 OPEN FRONTED 
INCLINABLE POWER PRESSES. With 
a ng stroke. Motorised for 400/440/3/50 

supply. Pressure exerted 40 tons. Adjustment 
of stroke fin. to3#in. Table 18] in. by 25% in. 
yee y table 8} diameter. eight approx. 


pouBLe SIDED FRICTION SCREW PRESS. 
Motorised for 400/440/3/50 wupply. Pressure 
exerted 50 tons. Stroke 9 in. tween u ts 
15fin. Bed Boe) om by ed . Hole in in 


diameter. —— 1 ewt. 
oy MO a» D> ‘DOUBLE GEARED 
SS BRAK With cast iron side frames 


pam oak by nickel chrome steel bars. Bed and 
op beam of steel Direct pas motor 
drive i 400/3/50. exe’ approx. 150 


tons. rox { i capacity 10 ft. by & in., or 18 ff. 
by ap 7 Clear beg between housings 
10 ft. * cleat ae = 

FOUR  CRAWSHAW 


ROTARY’ St SHEARING MACHINES. Motor- 
ised for pene Fin Fitted with adjustable 
gauge. byt bn b 
em yx 
in. per ming 
CRAIG & DONALD > DEEP AP UILLOTINE 
SHEARING MACHINE. Motorised for 
be te ay ply. With ee fe ran and 
usta! gauge. Capacity 14 by ¢ in. 
pen ong — three spare sets of blades Weight 


Taio LOR A CHALLEN NO. 6GDP DOUBLE 
SID) DOUBLE ACTION TOGGLE 
DRAWING PR! Motorised for 440/3/50 
ply. Machined surface of bed 32 in. diameter. 
Hoe in bed 24 in. diameter. Punch stroke 15} in. 
he we fe rare 9 in. Between side frames 
84 in. eight approx. 18 tons. 
Pho of the above are available. 
Very favourable Hire Purchase terms can be 
btained 


ol . 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attravtive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: a 5000. Telex 24264, 
LANSDOWNE HOUSE, ‘i, WATER STREET, 
BIRMINGHAM, 3. 


G 876 





G 60 


Telephone: Central 7606-8. 


For ‘Engineering’ Appointments Section, turn to the centre of editorial section. 


ADVERTISEMENT 

















AND TECHNICAL 


CONTINUED 


TRADE 


SPECIAL OFFER 
LATTICE STEEL ERECTION MASTS (lightisTON CARRUTHERS £.0.T. CRANE, 


and hesvy), 90 ft. to 150 ft. high, for immediate | 76 ¢. 6 in. span, 39 ft. 6 in. height of lift, 440 volts, | 
hire, 3 EW 1951 and as new. 


BELLMAN’S , 50 cycle a. : MK 
, LOW PRICE FOR SALE EX-SITE. 
88 CORNWALL GARDENS Boe 
LONDON, 8.W.7 G. E. SIMM (MACHINERY) LIMITED, 
Western 3033 G899| 27 BROOMGROVE ROAD, SHEFFIELD, 10. 
Telephone No. 64436 (5 lines). 


DISMANTLERS 





For fact dismantling the 
MAYER, NEWMAN SYSTEM 
Scrap Iron & Steel Clearance 

MAYER, NEWMAN & CO. LTD. 
Arundel House, Arundel Street, London, W.C.2. 
Telephone : TEMple Bar 9711. 














industrial Development: A Guide for Accelerating 
Economic Growth 
Murray D. Bryce 58s 


Here is a practical manual on how to select, prepare, analyse, and appraise industrial 
projects, and how to obtain financial support for them. The author's intention is 
to bring together the economic, financial, and management techniques used in such 

mea for those with no advanced training in economics or development theory. 
Fie s mainly concerned with underdeveloped areas, but the material is also applicable 
to developed regions seeking to increase their rate of industrial growth. 


A Manual of Engineering Drawing for Students 

and Draftsmen—ninth edition 

Thomas E. French and Charles J. Vierck 66s 

The aim of the ninth edition of this text is to present a complete and comprehensive 

coverage of graphic communication. It sets out all the details of the necessary 

fundamentals of shape and size description, and the methods and standards used in 
ical draughtsmanship, and explains and illustrates modern commercial practices. 

A great deal of the material has been rewritten and reorganized, bringing the text 

completely into line with contemporary standards in this field. 


Principles of Control Systems Engineering 
Vincent Del Toro and Sidney R. Parker £5 12s 6d 

McGraw-Hill Series in Control Systems Engineering 

In this advanced treatment of feedback control systems the authors Met ne the 
unified approach to the subject. The book has five sections, each dealing with a 
fundamental phase of control systems engineering and each in order of its historical 
development, presenting a complete picture of the subject augmented by many 
well-chosen examples, problems, and diagrams. 


Analog Computation in Engineering Design 
A. E, Rogers and T. W. Connolly £6 4s 
A complete reference text on analogue computation, based on the modern general 


logue computer—the electronic differential analyser. The text is for 


purpese anzio % 
the man who uses a computer, rather than the man who designs one, and so 
the use of mathematics has been kept to a minimum. It demonstrates the application 


of the computer to a great variety of industrial problems: industrial processes and 
process control, nuclear reactors, and problems involving statistical phenomena. 


McGraw-Hill Publishing Company Limited 
95 Farringdon Street London EC4 


D473 | 
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CHAPMAN & HALL 


% READY 28 NOVEMBER * 


IRRIGATION 
AND 
HYDRAULIC DESIGN 


Volume Ill 
Hydraulic Structures for Irrigation and other Purposes 
by 


SERGE LELIAVSKY 

Ph.D., M.LC.E., F.Am.Soc.C.E. 
This volume completes what is already becoming to be recognised 
as the standard work on the subject and an indispensable reference 
for the irrigation and hydraulics engineer. The first volumes received 
high praise when they were published and there is no doubt that the 
present volume will be equally well received. It deals with multiple- 
purpose hydraulic structures such as the various types of headworks 
on alluvial rivers, from the standpoints of design, execution and 
economics; the electrification of existing headworks and hydraulic 
power stations in general, navigation locks, arches, dams, etc. The 
volume contains over 800 illustrations. 13 gns. net 





\e 


a RRS CN se ali 6 


N 


VILLIERS STREET, WOLVERHAI 


Invite applications from Agents with experience in 
Hydraulic and Pneumatic Sales. Various districts 


open, including Scotland and Ireland. 
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MONK BRIDGE 


Turbine and 
Compressor Blades 
precision forged 

on aerofoil or with 
machining allowances 
or completely 
finished machined 


Weare the largest and best equipped 


producer of precision forged blades 


—s @ 


MONK BRIDGE IRON AND STEEL COMPANY ~ LEEDS 12 


Branch of Daniel Doncaster and Sons Ltd , Sheffield 


MB6 





f|couplings 


mited 


pd dependability 
: ely specify 
and flexible 
‘and steam lines. 
i in a wide 
.s s. Non-standard 


> meet 


ERIVMIETO 


| BRITISH ERMETO CORPORATION LTD 


| HARGRAVE ROAD + MAIDENHEAD BERKS - TELEPHONE: MAIDENHEAD 5100 


| A&A member of the ALENCO Group of Companies 





TRADE AND TECHNICAL 


CONTINUED 


SPECIAL OFFER 


i. ERECTION MASTS (ight 5S-TON CARRUTHERS £.O.T. CRA 


LATTICE STEE 
and heavy), 30 ft. to 160 ft. high, for 
hire. 3 phase, 50 cycle electrics. 
BELLMAN’S ‘E ¥ 4 
38 CORNWALL GARDENS LOW PRICE FOR SALE EX-SITE 


LONDON, 8.W.7 G. E. SIMM 


NE, 
76 ft. 6 in. span, 39 ft. 6 in. —_ of lift, 440 volts, 
NEW 1951 and as new. 


LIMITED, 


; ge viele tS » 
Western 3033 27 BROOMGROVE ROAD, SHEFFIELD, 10. 


Telephone No. 64436 (5 lines). 





DISMANTLERS 


D 473 





For fact dismantling the 
MAYER, NEWMAN SYSTEM 
Scrap Iron & Steel Clearance 

MAYER, NEWMAN & CO. LTD. 


Arundel House, Arundel Street, London, W.C.2. 
Telephone: TEMple Bar 9711. 














Books 


Industrial Development: A Guide for Accelerating 
Economic Growth 
Murray D. Bryce 58s 


Here is a practical manual on how to select, prepare, analyse, and appraise industrial 
, and how to obtain financial support for them. The author’s intention is 
i the economic, financial, and management techniques used in such 


to 
projects. for those with no advanced training in economics or development theory. 
¢ is mai 


nly concerned with underdeveloped areas, but the material is also applicable 
to developed regions secking to increase their rate of industrial growth. 


A Manual of Engineering Drawing for Students 

and Draftsmen—ninth edition 

Thomas E. French and Charles J. Vierck 66s 

The aim of the ninth edition of this text is to present a complete and comprehensive 
coverage of graphic communication. It sets out all the details of the necessary 
fundamentals of shape and size description, and the methods and standards used in 
practical tsmanship, and — and illustrates modern commercial practices. 
A great deal of the material has m rewritten and oy or bringing the text 
completely into line with contemporary standards in this field. 


Principles of Control Systems Engineering 
Vincent Del Toro and Sidney R. Parker £5 12s 6d 


McGraw-Hill Series in Control Systems Engineering 


In this advanced treatment of feedback control systems the authors emphasize the 
unified approach to the subject. The book has five sections, each dealing with a 

tal phase of control systems engineering and each in order of its historical 
develo 


mt, presenting a complete picture of the subject augmented by many 
eiakaem examples, problems, and Gi 


agrams. 

Analog Computation in Engineering Design 
A. E. Rogers and T. W. Connolly £6 4s 

complete reference text on analo computation, based on the modern general 
oe analogue computer—the perf m differential analyser. The text is for 
the man who uses a computer, rather than the man who designs one, and so 
the use of mathematics has kept toa minimum. It demonstrates the application 
of the computer to a great variety of industrial problems: industrial processes and 
process control, nuclear reactors, and problems involving statistical phenomena. 


McGraw-Hill Publishing Company Limited 
95 Farringdon Street London EC4 
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CHAPMAN & HALL 


%& READY 28 NOVEMBER * 


IRRIGATION 
AND 
HYDRAULIC DESIGN 


Volume III 
Hydraulic Structures for Irrigation and other Purposes 


by 

SERGE LELIAVSKY 

Ph.D., M.LC.E., F.Am.Soc.C.E. 
This volume completes what is already becoming to be recognised 
as the standard work on the subject and an indispensable reference 
for the irrigation and hydraulics engineer. The first volumes received 
high praise when they were published and there is no doubt that the 
present volume will be equally well received. It deals with multiple- 
purpose hydraulic structures such as the various types of headworks 
on alluvial rivers, from the standpoints of design, execution and 
economics; the electrification of existing headworks and hydraulic 
power stations in general, navigation locks, arches, dams, etc. The 
volume contains over 800 illustrations. 13 gns. net 


DICTIONARY OF 
AUTOMATIC CONTROL 
b 


td 
ROBERT J. BIBBERO 
A Reinhold Publishing Corporation Book 


The author’s aim has been to produce a series of explanations and 
discussions of important topics in the field of automatic control and 
not merely another glossary or a compilation of ultra-precise definitions. 
He has succeeded in presenting a reasonable encyclopaedia of automatic 
control terms and his book should help to establish the language 
datum which the science of automatic control so urgently needs. 

48s. net 





Ready December 


MICHAEL FARADAY 
A List of his Lectures and Published Writing 
Edited by A. E. JEFFREYS, B.A., A.L.A. 
With a Foreword by 
Sir LAWRENCE BRAGG, F.R.S. 
Published on behalf of 


THE ROYAL INSTITUTION OF GREAT BRITAIN 
Iilustrated—42s. net. 





LONDON, W.C.2 


37 ESSEX STREET, 








HYDRAULICS & PNEUMATICS LIMITED 
VILLIERS STREET, WOLVERHAMPTON 


Invite applications from Agents with experience in 
Hydraulic and Pneumatic Sales. Various districts 


open, including Scotland and Ireland. 
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MONK BRIDGE 


Turbine and 
Compressor Blades 
precision forged 

on aerofoil or with 
machining allowances 
or completely 
finished machined 







































Tu | 
1? Hae |) 


fit ni 


Vint 


Weare the largest and best equipped 
producer of precision forged blades 
to very close limits of dimensional 
accuracy and surface finish, and to 


the highest metallurgical standards. 





Turbine Blades in a full range of 





heat and creep resisting steels and 





Nimonic alloys. Compressor Blades 


in aluminium bronze, high creep the applications of Ermeto 


stainless steels and titanium alloys. 


high pressure couplings 


Also: precision forgings in the 


newer or difficult-to-machine are practically unlimited 


metals for nuclear, missile, 


chemical, surgical end other Where conditions are severe and dependability | 


— vital, there you may safely specify | 
Ermeto high pressure couplings and flexible 
hose, for hydraulic, air and steam lines. 
These couplings are supplied in a wide 
range of standard fittings. Non-standard 
fittings can also be supplied to meet 
your specifications. 
Technical information and 


our illustrated catalogue 


are freely available on request. 








ERMETO 








Ga 





BRITISH ERMETO CORPORATION LTD 


| HARGRAVE ROAD + MAIDENHEAD BERKS - 


MONK BRIDGE IRON AND STEEL COMPANY - LEEDS 12 


TELEPHONE: MAIDENHEAD 5100 
Branch of Daniel Doncaster and Sons Ltd , Sheffield 


MB6 | A member of the ALENCO Group of Companies 
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NEW RANGE OF SUSPENDED 
UNDERDRIVEN GENTRIFUGES 


WITH OR WITHOUT BOTTOM DISCHARGE 


Driven by a hydraulic motor, these Type 
46 centrifuges are suitable for mounting 
at ground level or on an upper floor 
without heavy or expensive foundations. 
Labour saving mechanical discharge is 


available. 


TYPE 58 F.B. CENTRIFUGE complete 
with mechanical unloading plough 
discharging through the bottom of the 
basket, and eliminating the heavy manual 
labour involved in discharging conven- 


tional machines. 


The hydraulic motor gives three speeds 
for feeding, centrifuging and discharging, 
which can be varied to suit the particular 


product. 


The fume tight cover is fully interlocked 
so that access to the basket can only be 


obtained at or below ploughing speed. 


All these machines can be adapted for use with 


products of an inflammable nature. 


THOMAS BROADBENT & SONS LTD. 


CENTRAL IRONWORKS . HUDDERSFIELD 
TELEPHONE [5520-5 TELEGRAMS ‘BROADBENT’ HUDDERSFIELD 


When replying to this advertisement please quote ref.: J12 
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Three magnificent eyes for detail 


An increasing number of machine parts have to be precision engineered to close tolerances. 
One sure way of inspection in these times of high speed production is the ‘eye’ of a Heston 


optical comparator. 














The Heliscope : 
Thread-forms, gears, tool-forms and small parts can be checked rapidly on the workbench 
by this direct projection comparator. 

Magnification x 10, X25, X50 

Field projection, 7.5 ins. diameter. 


The Vertex: 

A reflex version of the Heliscope, but with added projection power and an 
etched glass screen or high accuracy protractor screen. 

Magnification x10, X25, *§0 

Screen size 12 ins, X11 ins. 

Field Projection, 10 ins. diameter. 


The Revelation : 
A combined epidiascope and profile projector that is used for 
high definition profile and surface projection with the added 
facility for inspection of hole profiles to a depth of three inches. 
Magnification x 10, X25, X§0, X 100 
Screen Size 13 ins. X 12 ins. 
Field Projection 1o ins. diameter 


Magnoptics by hestom 








HESTON AIRCRAFT AND ASSOCIATED ENGINEERS LIMITED, HESTON AIRPORT, HOUNSLOW, MIDDLESEX. TEL: HAYes 3844 MEMBER OF THE HESTON GROUP 
Electronic equipment to Rotating gear designed in 
i conjunction with Marconi’s 






interservice specifications. l 
(D.E.F.33.) Wireless Telegraph Co. 
Ltd., for radar defence. 















ENGINEER, DESIGNERS and 
DRAUGHTSMEN available for 
projects in: ELECTRO-MECHAN- 
ISMS and ELECTRONICS, Mech- 
anical Handling and Light Structures. 








Special Purpose Machines and 
Installations. 










Nuclear Engineering and Design. 





Approved Contractors to H.M. 
Admiralty, M.O.W., M.O.A. and 
U.K.A.E.A. 







Optical test equipment. 


St a Te 
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NEW! 


\ 


GODFREY/SRM__ 
SCREW COMPRESSORS 


@ High efficiency 

@ Built-in compression 
@ Oil-free delivery 

@ Compact 

@ Vibration-free 






To supplement their well known 
range of Roots type blowers, 
the Company announces the 

Type 220, a rotary positive 
displacement compressor fully 
developed and in production. 
Performance: 

Air flows 200 to 400 cfm 

at pressures up to 30 psi 


manana einininaiannenreneteare 


ae waren 





SIR GEORGE GODFREY & PARTHERS (i1ND) LTD 





Sir George Godfrey & Partners (Ind) Ltd 


HANWORTH - MIDDLESEX - Telephone: FELtham 3291 * Cables: Godfrepart - London - ASSOCIATED COMPANIES IN: MONTREAL - MELBOURNE & JOHANNESBURG 


4? 0122 
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GONVEYOR-ELEVATOR 


BULL BRIDGE WORKS 
Telephone No. 2773 
Telegrams: “ Conveyer,” Accringtoe 


Accrington, Lancashire 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 


FURNACES | 


Gas and Oil Fired Industrial Furnaces 


you need a [e) a () | Refractory Installations (New and Repair) 
| Redesigning and Rebuilding of existing Furnaces 


POSITIVE LOCK WASHER 
Nuts and bolts stay firmly in place, are MANCHESTER FURNACES LTD 
GLOBE WORKS, ASHTON NEW RD. 


unaffected by vibration, whena KOLOK 
Positive Lock washer is fitted between 
them. Available in ail sizes. | MANCHESTER, I! 

Phone: EAST 0137 



































POSITIVE LOCK WASHER CO. LTD. | 
45 RENFREW ST., GLASGOW - Tel.: DOUgias 9292 | 











“DID YOU KNOW 


a BRECO Ropeway can carry 
a ton for a mile for a penny? 


* WE WOULD BE PLEASED TO SEND) DETAILS 
OF A ROPEWAY, AS APPLIED TO YOUR INDUSTRY. 


BRECO 


THE BIG NAME BEHIND 
THE BIG ROPEWAYS 


BRITISH ROPEWAY ENGINEERING 
cO. LTD. PLANTATION HOUSE, 


MINCING LANE, LONDON, E.C.3. 


Tel.: MiNcing Lone 7901. Telegraphic Address : 


BOXHAULING, FEN, LONDON. 
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PRATCHITT 
MODERN MILLS 





GRINDING MILLS 
PAN MILLS 


EDGE RUNNER MILLS for grinding and mixing Mortar, Sand, Ores, Minerals, etc 


Enquiries also invited for: 


Elevators and Storage Hoppers, Impregnating Plants, Calciners, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings 
up to § tons in weight, General Engineering Plant. 


Equipment manufactured to customers’ drawings and 
specifications. 


PRATCHITT BROTHERS LTD - 
Telephone No: 24205 
ENGINEERS AND IRONFOUNDERS 


CARLISLE 

















REGD. 


VALVE 
ACTUATORS 


‘ Valectric’ Actuators are available for power 
operation of all sizes of sluice and butterfly 
valves, penstocks, etc. They are readily adapted 
to existing valves. 


@ AUTOMATIC OR 
REMOTE CONTROL 


e@ SENSITIVE TORQUE 
LIMITER FOR FULL 
PROTECTION 


@ ‘IMPACT CRACKING’ 
DEVICE 


@e HAND-OPERATION 
IN CASES OF 
POWER FAILURE 


SEND FOR 
PUBLICATION P.I2 (G) 


STOKE- 
HA BYS (,) 2FD 
TRENT 7 


Head Office and Works : Kearsley Chambers, Stoke-on-Trent. Tel : 48627 
London Office : Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Bar 5705 


No. 2 Valectric 
operating a 36” sluice valve. 





VALECTRIC 














Streamlined 


SERVICE 








| “) ECAUSE we have equipped and staffed 
our organisation technically and speci- 
fically to deal with all the problems of 


modern metal cleaning, we are able to provide the 


right process and the right product to meet any 
unusual requirement. Consultation with “SAC.” 
technicians 1s the streamlined way of getting the 
answer which saves you time and cost. 


s* PR ove, 
os 





“29 
praoo® Overs 


SUNBEAM 
_ ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS +» CENTRAL AVENUE 
WEST MOLESEY + SURREY 


Telepbone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE « FERROMEDE «+ BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 

ee ON A RE ES CATR TA 
! 
1 
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For thermalizing 
neutron shielding 
on movable 

or intricate 
equipment 


JABROC ‘N’ light weight Neutron Shielding 
contains 6% Hydrogen; 47% Carbon 
Content; 0.1% Nitrogen; Density 80/84lbs. 
per cu. ft. Relaxation length for fast 
Neutrons: 7.8 cms. 

JABROC ‘N’ is manufactured in single 
sheets or blocks up to 4in. thick. Greater 
thicknesses are produced by bonding with 
synthetic resins. Sheets are available up to 
the following maximum sizes: 7ft. by 4ft., 
14ft. by Ift. 4in., Sft. 8in. by 3ft. 4in. 
Solid rings are made up to S5ft. 2in. in 
diameter. 

Special grades are available with increased 
fire resistance, and with varying Boron 
content for Neutron capture. 

JABROC ‘N’” is readily machined to 
engineering tolerances for precision 
fabrication and combines lightness with 
high mechanical strength and resistance to 
shock. 

JABROC ‘N°’ is made by PERMALI LTD 
who offer unrivalled facilities for the design, 
fabrication and erection on site of shielding 
complete with associated metal structures. 





Illustration shows Neutron 
Shielding supplied by 
Permali S.A. (France) for 
loading face of Marcoule 
G2 Reactor. 


PERMALI 
HYDULIGNUM 
"4 HYROC 
A totally tested product of = PERMAGLASS 
DIALAM 
PERMAFLON 


PERMALI LIMITED, Gloucester, England. Tel: 24941 PERMACAST 


aMa 


STS 
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For many years, William Mills have supplied 






aluminium castings for the cylinder heads, 
sumps and manifolds of Jaguar cars. The 
range of Mark2 models, introduced for 1960, 
uses similar castings in LM4 alloy, and the 
intricate cylinder head casting shown is a 


fine example of modern foundry technique. 


- Aluminium alloy 
castings 


by 





WILLIAM MILLS LIMITED, FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
AP 132 
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The Portal Roof is more than 
a feature of your factory build- 
ing—it plays its part in your 
economic structure too by 
giving greater headroom, free- 
dom from dirt (there are no 


members below the rafter line Head Office: LAMBHILL, GLASGOW 


; ’Phone: Possil 8386/7/8  ’Grams: “Erections:’ Glasgow 
to harbour dust and dirt) and paar, tan « Wleenk » Males 


iROoONWO a D complete insulation. Of weld- 
ed construction, the Portal 
Roof is economically incorpora- 
ted in a modern building and 
maintenance costs are low. 


DESIGN FABRICATION - ERECTION mS DESIGN - FABRICATION - ERECTION 
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THAT 


Sig 


YOU WANT IS 





No. 1200 


Three dozen Assorted Light 
Expansion Springs, suitable 
for carburettor control, etc. 
13/6. 


Three dozen Assorted Light 
Compression Springs. 1” to 
4” long, 22 to 18 S.W.G., }” 
to }” diam. 6/6. 


Wdddayy, 


7 
“4. 


Three dozen Assorted 1” to 
4” long, +" to ?’ diam., 19G 
to 15G. 5/6. 





Extra Lignt Compression, 1 
gross Assorted, }” to %” 
diam., }” to 24” long, 27 to 
19 S.W.G. 15/-. 






We know exactly how difficult it is to find 

springs for experimental work . . . we've 

been making quality springs for over 100 ~ 
years. So, we confidently offer you our 

excellent range of small boxed assortments 

which covers a very wide range. 


We can only show a few boxes. Send us a 
p.c. for our full list. If ever you are stuck 
with a spring problem let our Research 
Department put their long experience at 
your disposal. 


Have you a presswork problem? 


If so, the help of our Design Staff is yours 
for the asking. 


TERRYS 


for SPRINGS 








Really Interested in Springs? 
“Spring Design and Calculations * 
9th Edition tells all — post free 12/6. 








©} 


Cut production costs with 
Terry’s Wire Circlips. We 
can supply immediately from 
stock — from 4” to §”. 


HERBERT TERRY & SONS LTD 
Redditch, Wores. 


(Makers of Quality Springs, Wireforms and 
Presswork for over 100 years) 


No. 753 


Three dozen Assorted Light 
Expansion }” to }” diam., 2” gross Assorted }” to }” 
to 6” long, 22 to 18 S.W.G. diam., +” to 2” long, 27 to 
10/6. 20 S.W.G. 15/-. 


No. 758 
Fine Expansion Springs. 1 Looking for good Hose-Clips? 
Send for a Sample of Terry’s 
Security Worm Drive Hose 
Clip and price list. 























from WEA VER ssae to USER 


WOVEN WIRE CLOTH 


ror A IOOI] birrerent Uses 


IN ALL MESHES, GAUGES ano METALS 
from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 

















Seer’ 


Any specification woven to your 
particular requirements. 





ODOR ORIOLI OO 


SANKEY GREEN ; 


WIRE WEAVING CO.LTD. ¢ 
WARRINGTON, ENGLAND 7 

EST 1922 : 

DED OLOLOL OLE OO TS fy 
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rc Drs ‘ 

pipe EARS AS 
Doha weopectotads sand nee 
MBE Een 


STEEL WIRE 
tO] ad 


FOR ALL PURPOSES 





Illustrations by kind permission of 


Messrs. Ruston-Bucyrus Ltd. 


ae” 


eBay 


oe By 


Wn. Wis. GLOVE ER & CO. LIMITED 


(EsT. ; 1818) ST. HELENS LANCS Tel: St. Helens 6159 Grams: “Glovers, St. Helens” 
A MEMBER OF THE GLOVER GROUP 








One of four PARSONS 200 MW 


cross-compound turbo- 


S 0 m e generators at Richard L. Hearn 


generating station, Canada 


One of three PARSONS 


120 MW turbo-generators 


recent eae 


station, Scotland 


PARSONS 


Two PARSONS 60 MW turbo- 





generators at Little Barford 
power station, England 


turbo-generator 


ia 


Three PARSONS 100 MW 
turbo-generators at 
Ferrybridge power 


station, England 


installations 


One of four PARSONS 


120 MW turbo-generators 
Ts 
at Drakelow power a 
X, ~~, 
* ee 


station, England 


6. A. PARSONS AND COMPANY LIMITED 


HEATON. WORKS - NEWCASTLE UPON TYNE 


: 


nn |v 









STEELS unique service. 


PRESSURE VESSELS—HEAT EXCHANGERS —FABRICATED PIPEWORK. 
‘ite wae 1 — 2—3 complementary products now available from one source. The 
a factory specifically designed and equipped to provide this unique service by 
RMF : STEELS ENGINEERING INSTALLATIONS. 


«* 


C 


Here in this modern plant are all the advanced facilities necessary for 


mime 


the fast, economic production of vessels to any specification and design 
— plus a full metallurgical service which guarantees consistent quality 
and amply fulfills insurance survey demands. Write for details. 


STEELS ENGINEERING INSTALLATIONS LIMITED 


SUNDERLAND ENGLAND HOME & OVERSEAS SALES OFFICE: 143 SLOANE STREET, LONDON. S.W.1. TEL: SLOane 6178 


STEELS BRING NEW SCIENTIFIC SKILL TO INDUSTRIAL PROBLEMS 


¢ 
“tfom 4* 
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ie ABRASION outing, your: pli? 





combat hff\{|(\N with Fused Cast Basalt 


Abrasion is wear, and wear keeps profits down. bunkers, chutes, pipes, sluiceways, conveyors or 


If you are handling coal, coke, ash, ore, dust, or similar plant. 
Our technical representation covers the whole of 


Great Britain, in addition to our overseas interests, 
and we would be pleased to visit you or send 


other minerals, you can reduce wear enormously by 
using FUSED CAST BASALT. 

It is easily the hardest material commercially 
available for abrasion-resisting linings for hoppers, literature upon request. 


R. B. HILTON LTD 


REFRACTORY, INSULATING & SPECIALIST CONSTRUCTIONS 
BLACKHEATH, LONDON S.E.3 


| TELEPHONE: LEE GREEN 4512/6 


SOLE AGENTS FOR GREAT BRITAIN FOR SCHMELZBASALTWERK KALENBORN | Sales & Technical Office, Hilton’s 
Wharf, Telephone: Greenwich 4851/6 





20 2 December 1960 ENGINEERING 


Uconfluids and lubricants 


You may be looking for a water-based fluid for industrial applications, a vehicle brake fluid, a 


mechanical lubricant to work over a wide temperature range, for high temperature grease, or a 


rubber lubricant. Nine times out of ten you will find a Ucon fluid that will meet your 
requirements in our comprehensive booklet. But if you have a really 


unusual problem in this field, even if it isn’t covered by 52 pages of UNION 


oF Ne d=318) 5 


information in our publication, then let us try to find the answer for you. 


#% The terms UCON and UNION CARBIDE are trade marks of UNION CARBIDE CORPORATION 


UNION CARBIDE LIMITED - CHEMICALS DIVISION - 8 GRAFTON STREET - LONDON W1° TELEPHONE - MAYFAIR 8100 


CRC CI4 
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Klingerflow Seatless Piston Valves for use with steam and oil are made in various 
sizes from 4” to 8” and pressures 250/600 p.s.i. Write for full technical details. 


RICHARD KLINGER LIMITED - KLINGERIT WORKS - SIDCUP - KENT ENGLAND 
Telephone: Foots Cray 7777 Cables: Klingerit 








2 December 1960 ENGINEERING 


rs By * : Sy eae 
ca ee é Mi PO 


i 
: 
' 
i 
' 
' 
: 
' 
i 


PICKLING SHOP at Appleby-Frodingham Steel Company, Scunthorpe Lincs. painted with Evodyne over Evoled | 
Photograph by courtesy of Appleby-Frodingham Steel Company (Branch of the United Steel Companies Limited) 


Paints for Structural Steelwork in Industry must be tough — 
the ideal combination for Acidic conditions are... 











THE PATENTED 
CHLORINATED RUBBER PAINTS RED LEAD PRIMER 


Manufacturers of BITUGEL, EVOKOTE and EVOTECT paints 
oe SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241 (5 lines) 


ry cTpccecr 


ee Clst T ADD 7/3 \ 
(DORIA S ‘- ris jl elahhans 4499 imac 
ORI IREET, >. VV. elep ABBey 4622 (3 lines) 


————— 
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V-Belt Drive and Fenner SpacesaVer, 


WEDGE-Belt Drive Wedge-Belt Drives are 


. | , APER 

for the same job SLIMMER, LIGHTER, SHORTER, CHEAPE 

@ Width and weight now reduced by a haif, 
and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 
give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 

Two Wedge-Belt sections, 2” (Alpha) and 
3” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete - 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 





THE GREATEST ADVANCE IN DRIVE DESIGN FOR 30 YEARS 
HERE IS THE PROOF 





MOTOR DRIVEN V-BELTS AND DRIVE 
D R : Vv E PULLEY PULLEY FACE WEDGE-BELTS CENTRE WEIGHT 
DIAM. DIAM. WIDTH USED DISTANCE PRICE LB. 


V-Bele 3 :” 5—A9 Let Ee | 
Wedge-Belt 1s sew 3 Alpha260. 71 £5°3-8 10% 
SAVING 16% 12% 54% jes 5%, 19% 36% 
ae V-Belt a a" 6-p65 ~~ ~187~SC LT © 0 7S 

Wedge-Belt 53 106 2836 AlphaS60. 1153 £I1-11-6 362 


SAVING 18% 15% 48% — 18%, 32% 45% 


Spaces aver WEDGE-BELT DRIVES 


MADE ONLY BY 


Fenner 


J. H. FENNER & CO. LTD. HULL 
































Re EL ERT 
Catalogue 135/20 
details drives 
up to 200 h.p, 
Send for it 


THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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SPEEDICU fT 





Speedicut Taps, working at a peripheral 

speed of 150 ft. per minute, give the remarkable 
cutting time of 1-2 seconds for a 1” B.S.F. nut. : 

The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000.. 

Take advantage of latest techniques in toolmaking 

SPECIFY SPEEDICUT. 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS - CARLISLE ST. EAST - SHEFFIELD 
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CONDITIONS 
ROUGH - 


PRIGE NOT 
ELASTIC- 


TIME LIMIT 
TOUGH - 


FOR 
RELIABILITY 


he ee WN ” 
1 Q ef hs / ‘ 
2 ~. , wile st 
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S oe & 
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2 ae “ ms 


” . WA ¥; fs 
_ pte Ai y 


ee Consult WAILES DOVE first 
for all PIPE COATING 





LU 
‘BiTuMasTIf WAILES DOVE BITUMASTIC LTD - HEBBURN - Co. DURHAM 
eee Manufacturers of the famous ‘Bitumastic’ range of protective coatings 


DE MARK 


ERE 
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weight control 
(ELCONTROL 


HIS NEW RANGE of electronic weighing equipment is designed for use 
T in almost any industry involving control of plants handling bulk 
materials such as coal, ores, chemicals, cereals and bulk food stuffs, 
cement, clay and also finished products. 
The new Elcontrol type LC4 trip point controller and LCS trip point 
controller plus margin indicator have been designed to give reliable control 
under the most arduous conditions. These are robustly constructed and 
are very compact. The load cells can be safely used in very wet conditions 
or even submerged, and flameproof and intrinsically safe equipment can 
be supplied as standard. The Elcontrol units are primarily controllers, and 
the control is actuated directly via the amplifier. The control function is 
therefore not dependent on the operation of a vulnerable instrument system. 

















































































































LOAD CELLS AT 4 POINTS HOPPER GATE 
CONTROL 
/ | } 
ELCONTROL 
CONTROLLER ; 
TENSION | | INDICATOR 
CIRCUITS \ © 
ALARM OUTPUT 
MINE CAR 
MAINS a tt L. 
& pee: 
ane | 
SLAVE INDICATOR banal | 
+ ELCONTROL Se 
ee LOAD CELL CONTROLLER INTEGRATOR 
Railway Weighbridge Hoist load limit control 
PROPORTIONAL “peers: 
READING CONTROL MAINS | | iii i 
tt —| Iq ln A 
‘dues ELCONTROL | i \ fA 
! ie aE CONTROLLER & by F CONVEYOR 
—— [==> MAINS aN f 


PUMP i 














MAINS) 


ELCONTROL | | ALARM 
al j| CONTROLLER 












































ed 








y~ LOAD CELL 














Conveyor load control Liquid level control Hopper contents contro| 
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An ideallevelcontrol . 


This Elcontrol load cell equipment is of great 


importance in bulk quantity or level control. 


A simple control unit gives an extremely wide 
differential and can be set up to give high and 


low level operation over a wide range. 


It can also be readily adjusted for operation at 


varying levels by setting one or two controls. 


Our experience of industrial controls is very, wide 


and we welcome enquiries. 


A typical Elcontrol Load Cell showing 
separate mounting plate. 


(ELCONTROL 


LC4/LC5 Control Unit closed. 


Features:— 


No electrodes or tank fixtures. 


Container rests on one or more load 
cells. 


Easy setting at any time. 
Weatherproof. 
Extremely stable. 
Highest reliability. 


Close accuracy. 


Regd. Trade Mark 


electronic control systems 


ELCONTROL LTD - HITCHIN - HERTS 
Telephone: Hitchin 241 | 


Appointed Agents Telephone 

MIDLANDS: 

A. M. LOCK & Co. Ltd., Newborough Rd., Solihull . Shirley 5703 

N. WEST: 

A. M. LOCK & Co. Ltd., Union St., Oldham. . . . . Main 6744 

SCOTLAND: 

A. R. BOLTON & Co. Ltd., Bankhead Dr., Sighthill, Edinburgh |! 
CRA 5235/6 

D2 
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| 
The Ideal Combination 


MATHER & PLATT 


PUMPS AND MOTORS 


for all pumping duties 
in all industries 


Two of five Mather & Platt pumping sets recently installed in 
a C.E.G.B: station. Each set comprises a Lonovane pump driven 





by an induction motor. 





PARK WORKS, MANCHESTER, 10 


Mather & Platt 


Telephone: COLlyhurst 2321 


Telegrams: Mather, Manchester 
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besicnsaspaseiastieresse i 


STEEL 
NEED 
NOT 


Everyone knows about rust... . but not everyone knows 
that hot dip galvanizing is the best way to stop rust. 


Galvanizing would have stopped this steelwork rusting. 
The heavy zinc coating alloyed to the steel 

gives long trouble-free life and costs little. 

Iron and steel of all shapes and sizes can be protected 
by hot dip galvanizing. 
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Alternators and Turbine Rotors up to 70” body 
diameter can be forged from Acid Siemens quality 
steel ingots in excess of 200 tons in weight. 

Firth Brown have extensive experience in the 
production of these large high speed Rotor Forgings 
in their many special quality alloy steels, to give 
consistent mechanical properties, from the outside 
to the centre, up to 70” body diameter. These Rotor 
Forgings will meet the most stringent standards of 
non-destructive testing, covering boroscopic 
examination, magnetic crack detection and ultrasonic 
testing. 

Other types of shafting can also be supplied up to 
80° maximum body or collar diameter. 





One of the many large alloy steel rotor forgings made by Firth 
Brown. The maximum body diameter is 68” and the steel 
used for this forging enabled core properties to be obtained 
as good as those obtained from the outer body positions. 


ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS ° HEAVY ENGINEERS 


THOS 





FIRTH & JOHN BROWN LIMITED SHEFFIELD ENGLAN) 
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HAULAGE TABLE 
0-6-0 DIESEL HYDRAULIC LOCOMOTIVE PERFORMANCE 
PRINCIPAL Pretent "aeune HAULAGE CAPACITY BEHIND pons 
DIMENSIONS IN IN LB. DRAWBAR iN TONS UP TANCE 
‘ani at RAL GRADIENTS ON STRAIGHT TRACK ‘ace 
All Sentinel ft. ine. | om. : 
Locomotives overall tength 26 105 | 819 Level a see — 1 in 
overall width oe 259 Starting 29,300 1,340 | 890 660 500 | 305 22 
are powered 
height over cab | 10 6 | 320 1.5 26,000 1,300 | 840 615 450 275 20 
by Rolls-Royce wheelbase 98 294.5 5 15,400 850 530 380 280 | 166 18 
engines gauge 4 8} | 143.5 10 7,600 445 270 193 140 | 83 17 
14 4,300 270 | 158 112 a | @ 16 
Weight (running order) 48 tons 17.5 1,000 67 a “3 = 1s 
. 5 | - 
Send for comprehensive details and specification. 
SENTINEL (SHREWSBURY) LIMITED - SENTINEL WORKS - SHREWSBURY 














Latest addition to the Sentinel range is a 48 ton, 
0-6-0 locomotive, powered by a 16-litre Rolls-Royce, 
supercharged, diesel engine. It is in service 

with Dorman Long (Steel) Limited, Lackenby Works 


PERFORMANCE FACTS AND FIGURES: 
Maximum tractive effort, 29,300 Ibs. 
Rating, 311 b.h.p. (315.4 c.v.) gross at 1800 r.p.m. 


Speed range, 0-18 m.p.h. (0-29 km.p.h.) with standard 
reduction rates of 11.64 : 1. Other ratios are available 
to provide alternative speed ranges. 


Turning radius, 14 chains. 


P.5416 











































































































RANGE OF QUALITIES 
Steels in the carbon range 0°08—0'85%, 








Case — Hardening Steels 


Free Cutting Steels 


Low Alloy Steels ate 
RANGE OF PRODUCTS 






































a Billets from 3” square upwards 

Rounds §” to 94" Squares 3” to 44” 

Hexagons 3” to 33” Flats 14” to 12” wide . 
Coiled Bars 3” to | 4,” 

Cold Forging Quality Wires 

Colliery Arches, Props and Accessories 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company 


TELEPHONE: ROTHERHAM 2141 (iS tines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS. TELEX 5414) 
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Comprising Plant 


COMPLETE INSTALLATION 





With a background of almost fifty years’ experience in this field, A.E.I. Heavy Plant 
Division is equipped to undertake contracts for every kind of centrifugal compressing 
plant, with any form of drive and with all necessary ancillaries. Complete 
equipment is assembled and tested in one factory. Prices are competitive, 


and deliveries are favourable. 
CAEI) COMPRESSORS, BLOWERS, BOOSTERS, 
EXHAUSTERS, SUPERCHARGERS. 



























































RUGBY 2121 Ext. 363 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY, ENGLAND 
A5S344 





PLEASE HELP SPASTICS 





33 
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NICKEL ALLOY STEELS 


nf 





ensure reliability in mechanical drives 





TYPICAL CORE MECHANICAL PROPERTIES OF 








ARE GIVEN BELOW: 

The Hobbs automatic transmission, designed and ai HEAT TREATMENT | MAXIMUM! ELONGATION | 1200 
made by Hobbs Transmission, Ltd., Leamington, is STRESS t.s.i. | per cent ft. Ib. 
applicable to many types of industrial drives although 11” dia. | Oil quenched 780°C. 72.0 19 69 
designed primarily for use on motor cars. 24” dia. Oil quenched 860°C, 62-7 19 67 

One of the best known ste s used for motor car Oil quenched 780°C. 
gears, the 3 per cent nickel-chromium-molybdenum 3” dia. Oil quenched 860°C. 59-7 22 72 
EN 36 case-hardening steel, was chosen for this unit. Oil quenched 780°C. 























Service experience has shown that EN 36 has the 
The benefits to be gained from the more highly alloyed case-hardening nickel steels, 


properties needed to withstand the stresses to which such as EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, minimisation 
the gears are subjected. of processing distortion, and general reliabilitity. 


Please send for our publications entitled, ‘The Mechanical Properties of 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 


MOND NICKEL 


> THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SWw1 





toa 20/22 
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MINING THE SKY 


Out of the air we breathe—a new raw material for Consett steel 


REVOLUTION is taking place in 
A steelmaking and Consett is in the 
forefront of it. 

Oxygen is the basis of this revolution. Conven- 
tional methods of refining iron into steel use air; 
the breakthrough lies in the use of oxygen instead 
—pure oxygen, extracted by the ton from the air 
we breathe. Consett will be the first steelworks 
in the world to use two of the new oxygen pro- 
cesses—the L.D. process from Austria, and the 
Kaldo process from Sweden. 

In both these processes 100 tons of impure 
molten iron from the blast furnaces will be 


poured into barrel-shaped vessels weighing over 
400 tons apiece with their linings. Then high 
pressure jets of oxygen are blown on to the 
surface of the molten metal, refining it to steel. 
The L.D. and Kaldo processes both give a spec- 
tacular increase in productivity and an equally 
spectacular decrease in fuel consumption. And 
an additional advantage over the older, air- 
blown Bessemer converters is that they can 
absorb higher proportions of cold scrap or 
even iron ore, which considerably reduces raw 
material costs. 

The new plant should be working by the end 


of 1961, producing for Consett an additional 
} million tons of steel a year. In increasingly 
competitive world markets Consett does not 
mean to be left behind. 


CONSETT 


IRON COMPANY “'MITED 


CONSETT, COUNTY DURHAM ° TEL: Ci rT 341 (12 LINRY* 
TELEGRAMS: “‘STEEL PHO} SSETT” 
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CARBON 


There’s nothing. 


gutte re ti. ..-. 


The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, a Sealing Ring, 
a Rectifier Grid and a Welding Rod—just a small selection of products showing the 
remarkable versatility of Morganite Carbon, 


... that’s the beauty of it 


Look at these advantages—-Light as aluminium. High thermal shock. Good mechanical strength at high 
resistance to wear. Wide range of resistance to chemical temperatures. Good electrical conductivity. Available in 
attack. Easily machined. High thermal conductivity. impervious forms. Low thermal expansion. These properties 
Excellent heat radiation. Not wetted by molten metal or give Morganite Carbon vast potentialities for the design 


slags. Non-seizing. Self-lubricating. High resistance to engineer. Talk them over with our technical staff. 


CARBON AND GRAPHITE-- ELECTRICAL, CHEMICAL AND MECHANICAL; 


M R CG, A N S CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS; SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE CARBON DEPARTMENT 
THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: 8822 


CS9A/4i 
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The Controlling Influence 


Have you ever stopped to think what your Controls 
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“RIBBLE™ 


INFINITELY VARIABLE 
SPEED UNITS, 6:1 RATIO. 
EX STOCK UP TO 
2:75 h.p. 1,440 r.p.m. 


Send for Leaflet P2 


SPRING CONTROLLED 
CENTRIFUGAL 
CLUTCHES, COUPLING 
OR PULLEY TYPES, EX 
STOCK UP TO 9 hop. 
1,440 r.p.m. 


For all information send 
for Leaflet P! 


Cover broken to show weights 


POWER TRANSMISSION DIVISION 


are costing you? Production Control, Stock Control, 
Sales Control, Budgetry Control. 

Can you, for example, change 500 stock balances 
per hour with one clerk? Or list 1,000 stock balances 
in 10 seconds? Or survey the machine shop 
loadings and progress of orders in one visual 
examination ? 

The Planomatic Plan for Management is effecting 
just such startling Controls for leading manufacturers 
everywhere. It is the most flexible system yet 
evolved. providing a co-ordinated flow ariainanntied G | V E Y Oo U n 
throughout an organisation in a simple dynamic 

form. 

It is part of modern business—make it a part 

of yours, too. 


B. & F. CARTER & CO. LTD. 


ALBION WORKS - BOLTON 4 - ENGLAND 


ELECTRIC CABLE, BRAIDING & WIRE ROPE MACHINERY, ALSO 
INDUSTRIAL COUNTING INSTRUMENTS & MEASURING MACHINES 


L.: BOLTON 4344 ALL LINES GRAMS: BRAIDERS BOLTON 


2 
< 
= 
° 
Zz 
< 
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PLAN FOR MANAGEMENT —without obligation. 


ADDREPSS 


Ask your Secretary to send the coupon for more information. 


THE PLANOMATIC PLAN FOR MANAGEMENT 
Dacron (Plan-o-Matic) Limited + 32 Fitzroy Square - London ven 
Telephone: EUSton 574 


EW LIFE 


JAPPPAPAOCX< PPP PPIDDDPDD 


FOR SAFETY & LONG 
LIFE INSIST ON 

> WROUGHT IRON 
HAND 

. WELDED 


OIL FILTER 


4 
) 

I= £ Six standard sizes, available from 
? ‘Bi te stock, for all Engineers and other users 

of oil. 
: ; Write for Section ‘‘C”’ leaflet. 

° PM Also makers of oil Storage Cabinets and 
ps bn 
§ | 
§ 9 
* 


Barrel Pourers. Portable Paraffin Heater 
Plants for works and outdoor use. 


TESTED TO 
BRITISH STANDARD 
SPECIFICATIONS 


ALL SIZES SUPPLIED FROM STOCK 


JONES & LLOYD LTD 


AC.WELLS “Foun 


SCOTIA WORKS & CRADLEY FORGE NT SYAGET 
GRADLEY STAFFS (DE 2959 


Telepron: INBREAKA 
[JAPPAPPOODO< PDAAOPDPOPD DO] BLE” HYDE 
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... if your seals and gaskets are made of 


Silastomer 


When things get really heated, Silastomer remains fully efficient—even at temperatures 
up to 250°C, where organic rubbers melt and char. Certain grades of Silastomer are 
available for intermittent use at temperatures as high as 300°C. Yet this highly 
versatile silicone rubber is equally serviceable down to —70°C! 


Added to which, Silastomer 


retains excellent dielectric characteristics over a wide temperature range 
is non-adhesive 

offers high resistance to oxidation and weathering 

possesses good water repellent qualities 


.. . all in all, an impressive list of properties. No wonder, then, that so many rubber 
manufacturers are producing mechanical mouldings in Silastomer. Get their names 
and addresses from any Midland Silicones branch office. 


Silastomer 1s the registered name of a comprehensive 
range of silicone rubbers manufactured and marketed by : 


MIDLAND SILICONES LTD 
(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 

first in British Silicones 

68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801 


Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries. 





2 December 1960 ENGINEERING 


. +... 
DISCHARGE 
% 


% 


Double Side Tipping Wagon Three Door Automatic é Bottom Discharge Hopper 


# 
WITH SIDE AND BOTTOM HOPPERS 
ail 
» eo 
we Wet or Dry. Large or Small. Every 
material presents its own problem. 
For every application and any 
material specify Hudson wagons— 
the best from any angle. Please 
write for our catalogue Section E 
for full information. 


20 ton Capacity “either side” bottom dis- 


charge, double bogie hopper with Screw i) , 

Brake and Spring Buffers and Couplers. Mame youve hnwn ost; 
ROBERT HUDSON LIMITED RALETRUX HOUSE LEEDS 11 Telephone : !£EDS 20004 
London : 30-34 Buckingham Gate, S.W.!. Tel: Abbey 7127 Light Railway Engineers, Trailer Makers, ‘abricators 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 


for export to tropical countries 
JACKS, PUMPS, 


id tl ; 
CYLINDERS, RAMS, fe: 
RAIL & GIRDER “pas 
BENDING 

OSOTITE—the modern scientific sealing which has been proved by rigorous tests a MACHINES 

to be the perfect jointing for smooth surface and screw unions. OSOTITE is i 

a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 

and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 


WATER-TIGHT JOINT. Write for full details and prices 


OSOTITE 


OR 
POWER DRIVEN 


< T br BUSHING PRESSES & 
A SLICK PRODU 3 ; HAND OPERATED 


SLICK-BRANDS LIMITED | io 
ao” WADDON CROYDON YOUNGS (LIFTING APPLIANCES) LTD., RYLAND STREET WORKS, BIRMINGHAM, I. 





All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 


—with temperatures above 170°F—‘Apexior f 


/ 
Mi 
/ 
hi 


4 
/ 
/ 
j 


No. 1’ prevents corrosion. 
Easily applied by brush or spray this out- 
standing coating provides effective low cost 
protection for expensive boiler plant... 
means less costly maintenance. 
‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 
be easier to remove; heat transmission is 
improved and feed water will not be contam- 
inated or discoloured. For full information 
about ‘Apexior No. 1’ write today for 
booklet ‘‘Preventing Boiler Corrosion’’. SF li > ; 

: g 


714 


f[PEXIO i BRITISH PAINTS LIMITED dponm Dito iia 


> ps PF 


lastingly ensured with @ 7% aa > oot 


REGISTERED la Portiand Road, Newcastle upon Tyne, 2. 
No.1 Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool 
NEW YORK - DUBLIN, OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. 











SYDNEY * ADELAIDE * DURBAN * CAPE TOWN * CALCUTTA * TRINIDAD - 
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Dealing with a sudden abundance of storm 
water or the disposal of sewage effluent are 
the types of duty for which Tangye Propeller 
Pumps are ideal. As our towns spread over 
larger areas such work becomes a problem 
of considerable dimensions which grows 
with the passing of time. 








But the man-in-the-street is seldom aware of 
such problems. These difficulties have to be 
overcome by the Consulting Engineers and 
Public Servants who, like Tangye Propeller 
Pumps, quietly and efficiently perform their 
duties, meeting every eventuality. 


Eock of this group of Tangye Propeller Pumps deals with 2780 galions per min. of sewage 
against a 104 feet head. Driven by a 15 B.H.P. motor running at 720 R.P.M. 


SMETHWICK BIRMINGHAM Phone: SME 1181 


From the Goodyear family tree 


LONG LIFE IN 
THE BALANCE 


There is amazing long life in Goodyear 
HDNF (Heavy Duty Nylon Fill) Conveyor 
Belting. Long life due to the balance struck 
between th Nylon fill and the length- 
wise tension-carrying cotton warp. 
Results? Exceptional impact resistance 
... Strong rip and tear resistance... 
excellent troughability ... outstanding 
load-carrying capacity... better fastener- 
holding ability ... superiority proved on 
the toughest jobs, longest hauls, 

highest lifts. 

Contact the Goodyear Technical Service 
for full details. 





Nylon gives twice the impact resistance of 
identically made cotton fabric belting. 


Outstanding resistance to rip and tear helps 
prevent costly shutdowns. 


10%—15% higher fastener pull-out strength. 
Belts train easily, run smoother. 

More Nylon means bigger pay loads. 

Longer flex-life because efficiently woven 
fabric permits thinner gauge plies. 
Mildew-proof. 





THE GREATEST NAME 
IN RUBBER 








The Goodyear Tyre 4 Rubber Company (G.B.) Limited, 
industrial Products Department, Wolverhampton. 

Export Enquiries : 17 Stratton Street London W.1 

Branches, Distributors and Dealers throughout the world. 
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of Official Permission 
for the Ford Share Bid 


Y A curious inversion of common 
sense, some of the critics of the offer 
by the United States Ford company to 
buy the British owned shares in Fords 
of Dagenham have suggested that the 
£129 million purchase would make it 
easier for the Detroit directors to run 
down the British end of their business. 
Since 54 per cent ownership of a 
company’s stock, in many cases much 
less, gives undisturbed power of control, 
it was within the abilities of the 
American management to “ export their 
unemployment ”’ from Detroit to Dagen- 
ham in past times of slump in the 
American car industry. They have 
never done so and it is a curious 
misreading of some very tough business 
leaders to think that if such a move was 
even among the possibilities 
would invest quite a useful piece of their 
free capital in the plant likely to suffer 
the consequences. 
What is much more to the point is 
the reflection that England, to Ford’s 


of the United States, is perhaps ideally | 


placed, by reason of the existing plant 
and its approved development plans, to 
be the centre of a major new Ford 
drive in the small car market. 


Another Model T 


The British Motor Corporation’s 
technically advanced MiniMinor and | 
the long record of success of the | 
Volkswagen have shown how great is 
the response to the small, economically 
run and repaired, family car. For 
millions more car owners to be created 
in Western Europe, Africa and Asia it 
is cars like these, even lighter on fuel 
and cheaper to maintain, that the 
increasing car capacities must produce. 

Dagenham is the place from which 
Ford at least may doit. Such a develop- | 
ment could step up immeasurably the | 
production runs of Sir Patrick Hen- 
nessy’s spreading plants, and of course 
the profit on the investment. This 
alone would be sufficient grounds for 
a bid for the home base to bring all the | 
shares, and so all the profits, within the | 
“family.”’ It also looks remarkably 
like a good reason for holding on to 
shares in the company in the interests 
of having a stake in a firm which still 
may have some of the best growth 
prospects in the world. 


A Shine on Steel— 
Final Dividend Prospects 


The downturn in the motor manufac- 


turers’ use of steel must inevitably units but also industrial and marine 
produce some cautionary glances at the | uses and oil well drilling rigs are among 
in the steel company final | the applications in which the two 


future 


dividend season just beginning, but it is | already well 
not of long enough standing to upset | expect their sales to expand. 


improved results over the year under 
review. 


they | 


| 





26 million tons (1959—20 million tons) 

and for this reason alone it is reasonable 

to expect that despite the even heavier 

capital investment now and in the | 
future, against which provision is 

necessary, some encouraging declara- 

tions will be made from companies such 

as the Steel Company of Wales and 

United Steel. 

Of the consumption of sheet steel in 
the United Kingdom this year 25 per 
cent has had to be satisfied by imports. | 
It is on this source of supply that cuts 
first fall, providing another cushion for 
the home steel makers. 

The lively activity in the capital 
goods industry has been beneficial 
on the heavy side of iron and steel and 
in the same part of the industry there 
is still a substantial demand for plate, 
although greater building programmes | 
at the shipyards would plainly help. 
Diversification moves by the companies 
in this field are believed to be sufficiently | 
well advanced for adequate earnings to 
be made to set against declining ship- 
yard demand. 


Combined Operations in 
Anglo-American Diesels 


The same pressures of heavy research 
and development costs that lead to | 


design agreements and in some cases to | 
amalgamations among United Kingdom 
manufacturers have produced a number | 
of valuable international tie-ups. A 
particularly interesting move in this | 
field is the recent agreement between | 
ALCO Products, of New York, and 
Davey, Paxman and Company, of | 
Colchester, Essex, a firm in the Ruston 
Group. 

ALCO, who were formerly 
American Locomotive Company, are 
the largest exporters of diesel electric | 
| locomotives from the United States and | 
| the second home manufacturer. Paxman | 

have a long and varied experience in 
| designing and manufacturing diesel 
| engines. 


the | 


‘Dual Benefits 


The arrangement is highly suited to 
assisting both companies in their export 
| efforts. Paxman will add diesel engines 
of higher horsepower to their range, 
Alco will be producing engines of 
lower power than they have yet included | 
on their list. 

The executives of both companies are | 
| confident that the collaboration will | 
benefit both concerns to a steadily | 
| rising degree. ALCO also have an 

agreement with Associated Electrical | 
caiinias which could mean _ fresh | 
| departures for Paxman in an important 
| part of the home market and in work 

| undertaken for overseas authorities. 

A particular movement abroad that 
| appears to hold out the promise of 
demand for diesel engine makers with 


| said that opportunities for changing the 


| are poor. 


| available unemployed a_ small 
| centage of the working population, and 


| women to bring into the factories. 


| to be to automatic production methods 


| near future. 


sheet steel, 








the right product is the need in parts of 
South East Asia for lightweight loco- 
motives and therefore for light diesel 
engines. 

For both Paxman and ALCO the 
agreement gives a broader effect to the 
coverage of engine requirements they 
are able to offer in both export and | 
home markets. Not only locomotive 


established companies 





The agreement, following a clearly 
_ defined trend, also points the way | 


The steel producers now have pro- to closer links between United States 
duction up to an annual rate of and British firms by which both parties ' spend a lot on research relative to sales. 
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will improve the scope of their services, 
their trade and their development. 


of Opportunity in the 
Continental Markets 


The leaders of the European Common | 
Market appear to expect that the next | 
year or so will not see their swiftly | 
rising productivity slowing down. 

Western Germany with her currency 
reserves piled high, Italy with almost | 
as great reserves as Britain, and France, 
whose exports have been rising with | 
outstanding speed, are all becoming | 
markets where the means to pay for | 
imports are becoming greater and | 
greater. Steadily, of course, the| 
internal low tariff advantages of the 
ECM members will tell against United 
Kingdom exporters, but not yet. 

With this opportunity on the door- 
step it is still by no means certain that | 
it will be grasped. Since the war 
labour in Britain has shown less and less 
mobility. Dr. Jan Bosch, controller of 
the glass and allied industries division 
of Philips of Eindhoven, has recently 


pattern of the labour force in the UK 
Even the current difficulties 
of the motor industry leave the total 
per- 


there is apparently no great reserve of 


This means that if Britain is to | 
provide the great leap forward in 
production which a successful export 
campaign most of all needs, it is going 


that increasing attention will have to be 
paid. This is perhaps the key to the 
But it is a very expensive 
business and it is not helped by the 
high cost of money. 

Driving down car and consumer 
| appliance production by credit res- 
trictions and high Bank Rate may be an 
| effective way of curbing imports of 


| list. 


| achieve a given level of production. 
| may be expected that industries with 





it is also a direct way of 
slowing down the effort of manu- | 
facturing industry to come somewhere | 
near the rate of growth of our bustling | 
European competitors. 


Research in American 
Manufacturing Industry 


One of the major factors in deciding the 
rate of economic growth is the amount 
of money industry spends on research. 
| In the United States over the past 25 
years this has been growing at 15 per 
cent a year. The number of people 
working in industrial research labora- 
tories doubled between 1920 and 1927, 
doubled again, in spite of the depression 
between 1927 and 1936, and then went 
on to double itself three times in the 
periods 1941-50, 1950-53 and 1953-59, 
As a result of this multiplication the 
number of research workers is now over 
000. 


Over a quarter of research expendi- 
ture has been in the aircraft industry. 
Second come instruments with just 
under 8 per cent of the total followed by 
electrical equipment (6-1 per cent), 
machinery (2-6 per cent), motor vehicles 





and transport equipment (2-6 per cent), 
chemicals (2-5 per cent), rubber (1-4 per 
cent). At the bottom of the scale are 
textiles (0-14 per cent), leather (0-25 
per cent) and food (0-18 per cent). 
The main lesson seems to be that 
industries pioneering new products 





This is to be expected since sales are 
likely to be low until a new product 
gains acceptance, and also because the 
firm expects to learn a great deal about 
performance during the development 
period. As the problems are ironed out 


| the amount spent on research relative 


to sales should fall, although absolute 
| sums spent may go on rising. 

Does it follow therefore that old and 

well established industries have low 
rates? Certainly such industries as 
leather, forest products, pottery, paper 
and textiles come at the bottom of the 
But three of these, textiles, leather 
| and forest products were all spending 
| heavily on research between 1937 and 
1953. To some extent the drop in 
expenditure is due to the establishment 
of a scientific basis for the improvement 
of technology. This means that costly 
trial and error methods have given way 
to deductive “paper and pencil ”’ 
methods. 


Profit and Productivity 


Apart from government support the 
most important factor in financing 
research has been the relationship of 
research to profits. A major reason for 
undertaking research is to increase 
profits. Research spending in the 
chemical industry has a very close cor- 
relation with growth in productivity. 
In general it raises output per man and 
reduces the capital needed per man to 
it 


low returns on capital at the present time 
will step up their research outlay in 
order to increase profits. In doing so 
they would be following the example of 
the US machinery industry which 
boosted research spending from 100 mil! 
lion dollars in 1951 to 680 million dollars 
in 1959, and the motor car industry 
which has been spending steadily more 
on research since sales declined from 
the peak level of 1955. But perhaps the 
best example of an industry spending to 
grow at the present time is oil which is 
fighting declining returns by putting 
money into research on petrochemicals. 


and a Permanent Exhibition 
of Street Furniture 


| At the request of the Minister of 


Transport, the Council of Industrial 


| Design became responsible in 1952 for 


approving the design of street lighting 
columns and brackets in connection 
with the Ministry's contribution to local 
authorities towards the cost of trunk 
road lighting. In 1957, the CoID 
were invited to extend their work to 
cover other items of street furniture, 
such as bus shelters, litter bins and 
other roadside equipment. 

With this background information, 
it is interesting that the CoID have 
established, on what is commonly 
known as London’s South Bank, 
permanent exhibition of street furniture 
including the items mentioned above 
Those on show are all chosen from the 
Council’s Design Index. 

One of the objects of the exhibition 
is to reduce the time lapse between 
initial production of new designs and 
their appearance on the streets, so 
new items will be added as they become 
available. 

Aimed primarily at lighting engineers 
and local authorities, the exhibition wi!! 
not only give a visual catalogue of 
individual items of street furniture, but 
also provide the opportunity for seeing 
them in relation to each other. 


a 
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Metals and Materials 


Step 1— Bind each conductor. 


Step 2— Bind all conductors. 


Step 3— Make envelope with pvc tape. 
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Step 4— Inject epoxy resin. 


Make Sound Cable Joints With Epoxies 


Cable joints of all types can be 
made with an epoxy injection 
system now enjoying growing 
acceptance in the UK. it yields 
greatest savings where joints 
will be permanent. 


Brox resins (or plastics) have been with us 
; about ten years. There have been several 
improvements in formulation during this time, 


o> and. all have become established as excellent 


insulator and potting materials for electrical 
appliances. So it was a natural thing that those 
who knew about the resins should try to evolve 
methods of making cable joints. 

Minnesota Mining and Manufacturing Com- 
pany were one of these. But this company were 
not content to gravity cast the resins with the 
attendant risk of air bubbles and having to 
make all joints downhand. So they developed 
a system of producing joints in single and 
multicore cables which involves high pressure 
injection of resin into an envelope made from 
pve electrical tape wound around a porous 
spacer material. Their system—for both tele- 
phone and power cables—is no longer novel, and 
several engineering concerns have proved to their 
own satisfaction that the corners of the process 
have been smoothed down. 

Thus six regional electricity boards in the 
United Kingdom have used the Scotchcast 
system (as it is called) on gas-filled consumer 
distribution networks. 

The Post Office Engineering Department has 
now issued two sets of instructions which lay 
down working methods for making epoxy resin 
gas seals for polyethylene-sheathed pressurised 
cables, and for making attachments to pressurised 
cables. And these instructions are based on 
Minnesota Mining’s system. Not too much 
should be read into this, as the GPO are not 
recommending that all such joints should be 

ied out in this manner, and the current view 
h y those concerned in the GPO is that this 
meétmod has drawbacks such as high cost and 
difficulty in reopening joints. But a start has 
been made, and it can be stated that in the 
Rottingdean area of Brighton, gas blocks have 
been made with Scotchcast in tail cables of 


f 
Temporary 
| Restricting Tape 


Resin Injection 
Fitting 


Conductors Wound with Spacer Tape, 
Seperately and Together 


CONDUCTORS IMPREGNATED 
AND INSULATED BY RESIN 


| (s0@3) 


about 200 multiple-pair cable-terminating points. 

With electricity undertakings, it has been 
established practice to use bitumen-filled cast 
iron boxes for all junctions and take-off joints 
in power cables. Now in the above illustration 
can be seen the progressive steps in making a 
similar one of these with Scotchcast. This is 
a consumer T joint on to a 0-1in 1,100 volt 
paper-insulated and lead-covered cable. With 
bitumen, the time taken to complete one junction 
involves about eight man-hours during which 
time the solidifying bitumen is topped up six 
times. Total cost is about 30s for the box and 
about Ss for the bitumen. For this actual 
Scotchcast junction, the material cost was 
slightly lower at about 33s, but a complete joint 
was prepared and made in about 14 hours by 
one man. 

Scotchcast jointing creates a new outside skin 
which grips tightly during solidification on to 
any cable cover. As shown in the illustrations, 
the casting envelope is formed by pve electrical 
tape wound around layers of spacer tape which 
prevent the conductors touching and act as 
strengthening for the resin. This spacer tape 
comes in rolls with an open “ weave”’ which 
allows resin to drive out all the air in moving 
through it. 

The material is a relative of pvc, known as 
polyvinylidene chloride, which in this instance is 
surface treated to give good adhesion to the epoxy 
and thus prevent the already faint chance of 
moisture penetrating the new resin skin. 

The process owes much of its success to 
Minnesota’s double-packs for epoxies; these 
are made in heat-sealed polyester film and hold 
resin and hardener in two parts separated by a 
breakable membrane. To mix the resin the seal 
is broken internally and the package is kneaded. 
Insertion of this mixed pack into a gun (to be 
seen in the top illustration) avoids getting the 
sticky resin over one’s hands or for that matter 
over the inside of the gun. 

Note that the epoxy will normally penetrate 
between the conductors, holding them rigidly 
apart and insulating them. But it also acts as 
a gas block. Where continuity of gas passages 
is needed or where penetration through the 
conductors is undesirable, alternative insulation 
sleeving must be put on, and an inside layer of 


Resin injected Through this Pvc Fitting 
which Can Loter be Trimmed Off 


Pvc Tape Shield Jumper 
Ww. 





‘ Leak Proof Inner 
Pvc Tape Envelope 


CONDUCTORS NOT IMPREGNATED 


Restricting Tope 
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pvc tape applied to prevent resin getting through. 

Here then is the process. It has much to be 
said for it especially where a permanent and 
trouble-free joint must be made. For those who 
already have experience with epoxies and are 
aware of dangers from dermatitis, it is worth 
mentioning that this American formulation in 
Scotchcast employs hardeners which do not 
give this trouble. 

Let’s close by quoting an example. One 
engineering firm saved time and nearly £200 by 
getting Minnesota to send someone with a 
Scotchcast kit to mend a 2 in fault in a 6-6 kV 
0-3 in lead-covered conductor after an electric 
trolley had run into it. A cablemaker had 
suggested closing down the factory for the 
evening, and quoted £200 to include a new length 
of cable. Minnesota did the job in Scotchcast 
without turning off the power, in half an hour, 
at a total cost of 30s. This is one of the many 
side applications of Scotchcast. But there are, of 
course, plenty of sound advances now made 
possible for quite normal cable joints in their 
many forms. 

Minnesota Mining and Manufacturing Company 
Limited, Wigmore Street, London, W1. 


Oil-Filled Terminations.— This set of joints are 
on paper-insulated oil-impregnated twin lead- 
covered cables. They supply d.c. current to 
various shops in the factory of Babcock and 
Wilcox in Renfrew. For each joint the total 
effort was three man-hours, of which two 
man-hours were taken up in preparation before 
the Scotchcast system was started. 
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Plastic Chimney 
on “Tricky” Ground 


BIP Chemicals of Oldbury have placed the 
contract for a new boilerhouse plant and coal- 
firing equipment capable of 80,000 Ib of super- 
heated steam per hour, with Truswell and Son, 
one of the How Group Associates. An inter- 
esting feature of this plant will be the inclusion 
of a glass reinforced plastic chimney, 150 ft 
high. 

In commenting why plastic will replace a brick 
structure for the chimney, Mr. M. J. How, 
director of Truswell, writes: ‘“‘ The main reason, 
in this particular instance, why we are using 
such a material is that the ground upon which 
the chimney is to stand is very tricky, inasmuch 
as there is water and running sand just below 
the surface. It is necessary to install a stack 
150 ft high, and the foundations for such a 
chimney in brick would have been very costly 
and would have involved piling the whole area 
concerned. 

“* The design of the boiler plant is such that 
we are going for fairly high efficiencies, and of 
necessity the flue gas temperatures will be at or 
below dew point in parts of the chimney. There- 
fore, a steel stack would have corroded quite 
quickly, and although glass reinforced plastic is 
an unusual material to use, it is impervious to 
acidic action from the flue gases concerned, and 
so long as the temperatures are not permitted to 
rise above 450° F we are satisfied that it is safe. 

“* Such chimneys have been made before, but 
this one is probably the biggest undertaken, at 
any rate in this country. The limiting tem- 
peratures do, to some extent, depend upon a 
combination of weight and temperature. As a 
comparison in weight, the brick chimney would 
have been approximately 700 tons, whereas the 
plastic chimney, at only }in thick, is approx- 
imately 3 tons. The chimney has not yet reached 
the final design stage, but it is expected that it 
will be erected by November, 1961, and will be 
in use in early 1962.” 

Truswell and Son Limited, Caloric 
Newcastle, Staffordshire. 


Works, 


Cast Iron 
Contains Aluminium 


Thirty per cent aluminium in cast iron: can you 
imagine a worse nightmare for a steel founder— 
think of the aluminium-bronzes, and the asso- 
ciated difficulties in welding and casting caused 
by oxide inclusions and hot shortness. There are 
two pertinent comments which can be made here. 
First, people like N. C. Ashton and Butterfield 
have overcome many of these difficulties in 
aluminium-bronzes containing up to 8 per cent 
aluminium (see ENGNG., 5 Feb. ’60, p. 182). 
Second, according to a recent report in a 
Czechoslovakian journal (SN7L Tech. Digest, 
Sept. °60, pp. 53-58), there are foundries in 
that country which are having great success with 
their 30A1-cast iron known as Pyroferal. 

Apparently this was developed around 1954 
in the National Research Institute for Materials 
and Technology in Prague. The full composition 
is 1/1-2C-0-7maxMn-0- SmaxSi-29/31Al-0-4max 
P-0- ImaxS-iron. Owing te formation of a protect- 
ive layer of aluminium oxide, Pyroferol remains 
heat resistant even just below its melting point of 
1,235° C. Up to this temperature it is said that 
the alloy does not undergo any structural 
changes. In heat resistance it is equal or even 
superior to heat resistant chromium and 
chromium-nickel steels and cast iron which are 
considerably more costly. Comparative creep 
tests under bending stresses at temperatures up to 
1,000°C have shown that it is similar to 
24Cr-20Ni-steel and substantially superior to 
a heat resistant 25Cr-steel. 

On the subject of casting technique, this 
article says that the high shrinkage rate of 
0-026 in per in must be allowed for and mould 
gates and risers must be designed to flush out 
any Oxides. But otherwise the examples quoted, 





such as stirring paddles in roasting furnaces for 
pyrites which lasted a year against two weeks for 
cast iron and five months for 0-5C-25Cr-steel, 
are very impressive. 

After extensive inquiries by BISRA a couple 
of years ago, it appeared that the material was 
unknown and not produced in the UK; but G., L. 
Willan, of Sheffield, say they are prepared to 
try making castings in high aluminium-irons. 


Densified Wood in Low 
Frequency Transmitter 


The world’s most powerful very low frequency 
radio transmitter is being equipped with a 
Permali densified wood variometer and helix 
coil supports, shown under construction below. 

This transmitter is now under construction 
for the US Navy near Cutler, Maine, USA, and 
is designed to communicate with submarines 
submerged as deep down as 100ft. It will 
operate on a frequency of 14 to 30 kc/s beaming 
out radio waves up to a mile in length and 
audible to surface ships and shore stations around 
the world. These signals can be picked up by 
submarines without the necessity of sending an 
antenna-bearing periscope above the surface and 
consequent risk of detection. 

The role of Permali in this £20 million project 
as a sub-contractor to the Continental Electri- 
conics Manufacturing Company of Dallas, 
Texas, has been to part design and engineer the 
complete fabrication of strong lightweight 
dielectric supports for two variometers and two 
helix coils. The mechanical properties of the 
Permali insulating wood laminates used can be 


adjusted to order and the most suitable grade for 
each part has been selected to give maximum 
strength in the direction required. All the 
structures are assembled with nuts, bolts and 
dowels made from the same non-metallic 
material. 

The rotor carries about 4,000Ib of 3-4in 
cable, and is so designed that angular distortion 
during operation will not exceed 10 minutes of 
angle. The stator, likewise, is wound with 
3-4in cable weighing some 5,000Ib. Each 
helix coil support measures 34 ft by 22 ft dia- 
meter, and carries 25,000lb of cable. They 
consist of 12 Permali box-design columns 
erected in a circular pattern and jointed at 





Metals and Materials 


several points with tie-braces to give rigidity 
to the load-bearing members. Structures were 
manufactured by Permali in the USA in coopera- 
tion with the parent company in Gloucester. 
Permali Limited, Bristol Road, Gloucester. ~ 


Prevent Rusting 
with Polyethylene 


The picture below hardly needs a caption. 
What is more, there are plenty of people who 
could help themselves avoid sand or shot 
blasting by wrapping with a few square yards of 
polyethylene film. How about all those iron 
and steel castings which are left out for the 
twelve-month to weather? 

This photograph was taken at Internationai 
Boilers and Radiators of Gateshead, who 
wanted to protect 1,000 tons of pressed stce! 


while their new store building was being com- 
pleted. They used Fablon’s 500 gauge film 
which comes in widths of 48, 60, 72 and 144 in. 
Gauge numbers in this industry are the thick- 
nesses in hundredths of a thou, so 500. gauge is 
0-005in thick. This has great tear strength 
because it “ gives’’ so much, Other gauges 
made by Fablon are 150, 250, and 1,000. 

Don’t think that polyethylene is the cure for 
all weathering troubles. A cover made in the 
material will certainly stop rain getting in if it is 
laid on to drain properly, but it is impossible to 
stop condensation in variable weather, so just 
make sure that air can get in and out to prevent 
accumulation of moisture. 

Fablon Limited, 49 Park Lane, London, W1. 


Shake and Disperse 


With an apparent attitude of help-all-men, 
including your competitors, Rocol have per- 
formed a window test on their Molyspeed disper- 
sion and one of the shake-the-bottle type. The 
reason, it is implied, why one needs to shake the 
bottle with some of these molybdenum disu!phide 
lubricants is that the larger particles are so large 
that they sink to the bottom. The results, say 
Rocol, show that there is more to making molyb- 
denum disulphide additives than in mixing a fine 
powder with a motor oil, but the danger is that the 
advent of such suspensions will bring this type 
of additive into disrepute. This happened in 
the early days of these materials in the USA. 
There are some on the market which consist of 
no more than temporary suspensions of micron- 
ised powder in oil. However much these are 
shaken before use they will separate and form 
deposits and block filters in service. 

Now to the crux of the matter—the undisputed 
test. For results of a statistical analysis on 
particle sizes, see the table below. 





Shake-the-bott!e 
additive 


Rocol 
Molyspeed 


Maximum particle size, microns . . 3 i2 
Particles over 5 microns, per cent. . Nil 5-0 


Particles 2 to 5 microns, per cent . . 3-0 8-3 





Rocol Limited, Swillington, near Leeds. 





Plain Words 


By Capricorn 


CONFLICT is constantly being waged in 

the subconscious of all engineers. It 
is the conflict between the striving for 
perfection and the need to work to a price. 
There is also a parallel conflict between a 
sense of what constitutes good practice and 
the disturbing arrival of new materials and 
new techniques. 

I must confess to an unworthy conservat- 
ism when I read that the Royal Mint were 
considering the use of plastics in place of 
metals for coins. The metallic heaviness of | 
coins is so much a part of our lives that to 
have to use plastic coins would be like 
having to work in an anti-gravity chamber. 

Our eyes as weil as our fingers would 
need to readjust themselves, because appar- 
ently the idea is to have multi-coloured 
plastic coins. Surely they would look like 
things that fall out of Christmas crackers? 
I found it hard to take the idea seriously. 

Sweep away prejudice, conservatism and 
tradition (not easily done in Britain, or in 
any nation with a great history), and one can 
see that plastic coins have much to commend 











them. They would be cheap to produce— 
and why waste money on money itself? 
They would not wear holes in our pockets, | 
but for the same reason they would not 
operate slot machines so readily. All the | 
coin-operated telephones, as well as the food- 
dispensing machines, would have to be 
altered. Would the different colours take 
the place of the weight for operating the 
mechanism, using light-sensitive cells? The 
repercussions seem to be endless. 

Anyone who is connected with engineering, 
provided he is not blindly prejudiced, must 
in all honesty give at least a hearing to the 
advocates of plastic coins. Admit first to 
the possibility of such a change, and admit 
that it may have advantages which outweigh 
the disadvantages, then the way is open to a 
full study of all the factors. 

The plastic coin proposals are a special 





case of those technical changes which 
engineers repeatedly encounter in the course 
of their careers. By long tradition, the use | 
of a certain material or technique becomes 
accepted as good practice. It becomes | 
accepted as good practice not only among | 
the designers and makers, but also among a | 
wide range of users. To everyone from the | 
small boy who finds the glistening object in | 
the pocket of his first pair of long trousers | 
to the Master of the Royal Mint, the freshly- | 
minted coin is a symbol of perfection. 

Then along comes the new material or the | 
new technique, and the annoying people who 
want to change everything. By all means let 
us challenge them—they are proposing to 
upset out daily lives and ask us to change 
our values—but let us hasten the period of | 
inquiry and doubt. Let us get it over and 
get on with the new practice. The sooner | 
we are allowed to formulate a new sense of | 
what constitutes good practice, the sooner | 
we shall be able to look at something else | 
that is due for a change. 
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Letters to the Editor 


Railway Engineers’ 
Salaries 


British Transport Commission’s present engineer- 
ing staffs—to which Mr. Ratter has paid a well- 
deserved tribute—but at the attitude of the 
Commission towards its professional engineers 


and the problems involved in recruiting them in | 


| sufficient numbers. On this point there are | ; 
| yet. 


many grounds for criticism and few for satis- 
faction. 


The Select Committee on Nationalised Indus- 


tries would not claim to be a body of experts on 


the organisation of large-scale undertakings, but | 


no more can it be said to have any axe to grind 
on behalf of professional engineers. Yet, in its 
recent report on British Railways, the Com- 
mittee stated: “* they [the Commission] quoted 
figures which showed that their top salaries in 
the middle range were 15 per cent below average ”’ 
and “‘ it is clear that there is a very great loss of 
professionally trained staff at present.” And 
again: “‘this situation is serious enough to 
make one expect that the Commission would be 


keeping a careful eye on the comparatively few | i 
that, during a tour of Latin America, which I 


| made three years ago, our Chambers of Com- 
| merce in the various capitals told me that we 
| were losing orders due to the inability of local 


top-grade engineers they employ. This, how- 
ever, is not the case.” 


The position in regard to salaries is almost 


| certainly more serious than the figures quoted 
| would suggest, since it is clear from the minutes 


of evidence that these were taken from the 
results of the survey carried out by the Engineers’ 
Guild and the Royal Commission on Doctors’ 
and Dentists’ Remuneration. 


will show that substantial changes have occurred 
over this four-year period. 

Unhappily the position today is that the 
Commission has, to a considerable extent, lost 


the confidence of its professional engineering | 


staff. As far back as 1953, the Guild was asked 
by its members in the BTC to make representa- 
tions about their conditions of service, and the 
inquiry which was undertaken confirmed that 


salaries, particularly in the middle and upper | 


ranges, were inadequate for the responsibilities 
involved and that this was hampering the recruit- 
ment and retention of properly qualified staff. 


| Through the arrangements for consultation 
which it established in 195%, the Guild has | 


repeatedly urged the Commission to take action 


| on these matters. 


In 1956, the Herbert Committee on the 
Electricity Supply Industry proposed that the 
salaries of Board members should be raised to 


provide scope for improvements at the inter- | 


mediate professional and managerial levels, and | 
| of the specific heat cp with temperature, it is 


when, in 1957, the Government introduced 
increases for members of all public boards, the 


Guild pressed the Commission to take that | 
opportunity to review the salaries of, in par- | 
| ticular, the senior staff. But nothing was done. | 
Since 1957, the results of independent reviews | 


of the remuneration of senior professional staffs 


in other fields of public service, such as those | 
| undertaken by the Coleraine Committee in the 


Civil Service and by the Royal Commission on 
Doctors’ and Dentists’ Remuneration, 


these have been granted. 


action in regard to its own senior officers, the 


| above the levels covered by the negotiating 
machinery, but this also the Commission has so | 


far refused. 


In a recent debate in Parliament the chairman | 





These related to | 
the financial year 1955/56 and the results of the | 
Guild’s 1960 survey, to be published next week, | 


have | 
| shown the need for substantial increases and | 
In view of the apparent | 
inability or unwillingness of the BTC to take any | 
: va , | common constituent temperature 
| Guild is pressing for a similar review for staff | 
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| of the Select Committee said: ** The crisis in 
| the railways today... 


is one of morale and 


confidence among the men.” Against such a 


| background, is it surprising that the BTC should 


have difficulty in recruiting and retaining suffi- 


| cient numbers of professional engineers? For, 
| let there be no mistake, the loss of young engi- 


Sir, I read with interest the article entitled | 
| ““ Modernisation Needs Modern Railwaymen”” | 
| by Mr. Austen Albu, M.P. (ENGNG., 4 Nov. ’60, 
| p. 604), and with some concern, the reply by Mr. | 
| John Ratter (18 Nov. ’60, p. 672). 

I must say that I had not interpreted Mr. | 
Albu’s criticism as having been directed primarily | 
at the quality of the work carried out by the | 


neers—and particularly of graduate engineers to 
which the Select Committee drew attention— 
is due as much as anything else to the career 
prospects which they see before them, in terms 


| both of salary and of management succession. 


It is not enough to say, as Mr. Ratter does, that 
the Commission “are confident that their 
engineers . . . will tackle the jobs that lie ahead 
with growing confidence and expedition,” unless 


| the engineers themselves can feel the same 
| confidence that their problems as _ individual 


professional men are being tackled by the 
Commission with similar expedition. I am 
afraid that there is little sign of this happening 


Yours faithfully, 
J. G. Orr, 
Secretary. 
Engineers’ Guild, Limited, 
London, WC1. 


| 26 November, 1960. 


Decimalisation and Trade 


Sir, In his article, “‘ Metric System—An Agonis- 
ing Reappraisal,’ Dr. H. Barrell shows how our 
failure to conform may adversely affect our trade 
(ENGNG., 28 Oct. ’60, p. 582). 

May I add to what he has stated by observing 


firms to understand our currency. It appears 
that firms over here, in spite of being requested 
to quote in the local currency, will not do so. 
Yours faithfully, 
GOSFORD. 
London, WI. 
22 November, 1960. 


| Mixing Gases 


Sir, I was very interested by the letter in which 
Mr. Boris N. Cole (ENGNG., 11 Nov. 60, p. 636) 
extended the problem of mixing gases to the 
case of unequal initial temperatures of the 
constituents. Of course, as Mr. Cole points it 
out, this extension is outside the scope of the 
discussion of Gibbs’ paradox; nevertheless, I 
should like to add one remark to the results 


| presented by Mr. Cole. 


If the initial temperatures of the gases are 
different, the mixing is obviously an irreversible 
process which implies an increase in entropy. 
Consider the simple case of the mixing of two 
equal masses of the same gas which we suppose 
to be perfect, each at the same pressure p, but 
their initial absolute temperatures being T, and 
T. The pressure of the mixture will be assumed 
to be also equal to p. Neglecting the variation 


clear that the temperature of the mixture T,, is 
Ti + T. 

Tn = : es 

and it is easy to verify that the increase of 

entropy due to mixing is, for 1 lb of mixture 

T, +T: 

271, T, 

The total volume of the gases remains here 


unchanged. _ sae 
Now, consider a mixing confine! 
constant total volume too, but w ') 


AS = Cp log,, 


within a 
Nn initial 
lifferent 
initial pressures p, and pz. In “ase, the 
pressure of the mixture Pm is 

_ 2PPs 


pea Pt+P2 
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and the entropy increase for 1 lb of mixture is 
Pi * Pa 
2V Pi Ps 

Thus, in both cases, the entropy increase is 
proportional to the logarithm of the ratio of 
arithmetical mean to geometrical mean of the 
initial values (of temperature or of pressure). | 
But, of course, this result applies only to the | 
very simple cases considered above. 

Yours faithfully, 
P. CHAMBADAL. 


AS = (cp — cy) log, 


Electricité de France, 
Paris, 16¢. 
24 November, 1960. 


Sir, I should like to refer again to Dr. P. 
Chambadal’s article on “ Mixing Gases and 
Gibbs’ Paradox (ENGNG., 16 Sept. ’60, p. 398), 
and the ensuing correspondence. 

We may express the Second Law of Thermo- 
dynamics in symbols as 


AS = Vv as where, for any system, 
0 


AS = the increase in entropy, 
V(a.e.) the decrease in available energy, and 
T, = the lowest available or sink tem- 
perature. 


It is difficult to determine beyond doubt from 
the correspondence whether Dr. Chambadal 
believes that there is an increase in entropy 
when two gases mix or not. He seems to be in 
two minds about this. If the entropy increases, 
as we all know it does, then the available energy 
decreases. If Dr. Chambadal believes otherwise 
then he contravenes the Second Law. In his 
letter (4 Nov. °60, p. 600) Dr. Chambadal 
reinforces my belief that he really does believe 
that the decrease of available energy is imaginary. 
It follows that there will be no change of entropy! 

It would be pointless to examine in detail the 
many other errors of principle which occur in 
this article, since he appears to be at variance 
with the Second Law. Further, he confesses 





that the section “Interpretation’’ is for 1 lb 
of perfect gas at rest. In this case the analysis 


is wrong, and he can hardly claim to have | 


clarified the position regarding Gibbs’ paradox. 
Yours faithfully, 
E. A. BRuGEs. 
Mechanical Engineering Research Annexe, 
The University of Glasgow. 
21 November, 1960. 





Coatings for Heavy Equipment 


Sir, We were interested in your article on “ Pro- 
tective Coatings for Heavy Equipment ” (ENGNG., 
18 Nov., ’60, p. 697), in which reference is made 
to “one of the largest fully automatic shot 


blasting cabinets installed in Britain for this | 


kind of work.” 

The illustration of this plant would appear to 
indicate that it is manually operated and we 
would hardly describe this as “ fully automatic.” 

Since our own version of a “ fully automatic ” 
plant thoroughly cleans every exposed surface 
of compound bridge girders up to 6 ft in depth | 
at one pass, we think you will agree that in this 
case the description is indeed justified. 

It is also of some interest to note that the 
whole of the fabricated sections of the new 
Forth Bridge, including tower boxes and decking, 
are now passing through one of our blast 
cleaning machines prior to metallising and 
erection on site. A further machine to clean 
compound girders having a depth of up to 
17 ft is in course of construction and several 
machines for cleaning ships’ plates up to 12 ft 6 in 
wide have been, and are being, built. 

Yours faithfully, 
W. M. Opps, 
Managing Director. 





Spencer and Halstead Limited, 
Ossett, Yorkshire. 
21 November, 1960. 
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| Spiral Conduit Ducts 


Sir, We have read with interest the letter from 
Carrier Engineering Company Limited on the 
Carrier winding machine (ENGNG., 18 Nov. ’60, 
p. 672). However, we should like your readers 
to know that the machine referred to is, in fact, 
the patented Spiro tube-forming machine which 
is produced and sold by our company. 

The Spiro 403B can produce spiral lockseam 
tubing in diameters from 3 in to 32 in, from any 


| suitable quality strip metal of 0-015 in to 0-037 in 
| thickness, and can be operated fully or semi- 


automatically. The maximum operating speed 
of the machine is 72 ft of strip per minute, i.e., 
2,140 ft of 3 in tube or 201 ft of 32 in tube per 
hour (time for cutting the tubes, changing coil 
of strip, etc., exclusive). Time required for 


Example of the strip produced by the Spiro tube- 
forming machine. 


changeover from one dimension to another is 
approximately 15 minutes. The machine is 
supplied complete with decoiler, automatic 
cutter, run-off table and receiving ramp. A 
specimen of the strip prcduced by the machine 
is shown in the accompanying illustration. 

Apart from being ideally suited for any type 
of air distribution the tubing produced has 
many other uses in various fields because of its 
high strength and light weight: fume and dust 
removal, conveyor systems, down-spouting, the 
protection of electric cables, concrete-column 
forms, caisson linings, channels in concrete, 
insulation of oil pipes, packaging for special 
protection, and so on. 

Yours faithfully, 
T. A. JENSEN, 
Manager. 

Spiro Investment SA, 
Fribourg, Switzerland. 
26 November, 1960. 


Events in Advance 


Manchester to Exhibit 
Knitting Machinery 


UPPORT so far received for next year’s Inter- 

national Knitting Machinery and Accessories 
Exhibition indicates that the event will be some 
60 per cent larger than the previous exhibition 
of this nature, which was held in Leicester as 
far back as 1956. 

The coming event is due to take place at the 
Belle Vue Halls, Manchester, from 11 to 
21 October, 1961, and, some 13 months before 
the opening date, more than 170 exhibitors 











Events in Advance 


from seven countries had indicated their intertion 
of taking space. It is noteworthy that more 
than half the total number of exhibitors are 
from overseas; Germany and Italy leading the 
foreign participation with 45 and 16 firms, 
respectively. 

This exhibition is devoted entirely to the 
display of knitting machinery and associated 
appliances and apparatus. Although it is still 
too early to describe the forthcoming displays 
in any detail, it is known that these will include 
an extensive range of machines for the pre- 
liminary processes in connection with knitting 
yarn, equipment for dyeing and finishing, up-to- 
date machines for making-up, and a great 
variety of accessories and ancillary products 
used in the knitting industry. The exhibition 
will also include net machinery and many 
examples of machinery for the smallwares 
section of the textile industry. 

Like its predecessor, the coming exhibition is 
under the direction of the industry it serves, in 
that the exhibition board of directors is drawn 
from representatives of leading firms within 
the industry. The exhibitions also have the 
support of the industry’s own associations: the 
Textile Machinery and Accessory Manufac- 
turers’ Association and the British Knitting 
Machine Builders’ Association. The organisers 
are the Textile Recorder (Machinery and 
Accessories) Exhibitions Limited, Old Colony 
House, South King Street, Manchester 2 
(Telephone: Deansgate 6903), from whom addi- 
tional information may be obtained. 

’ Attendances in 1961 are confidently expected 
to exceed those in 1956, when some 6,000 persons 
a day (most of whom were mill executives) 
visited the exhibition. 


Exhibitions 
and Conferences 


Caravan Exhibition, Second International.—Wed., 
30 Nov., to Tues., 6 Dec., at Olympia, London, 
WI4. Apply to the organiser, Caravan Exhibition, 
News Chronicle, Bouverie Street, London, EC4. 
Tel. FLEet Street 5000. 

Institute of Marine Engineers.— Annual Conversaziones 
Fri., 2 Dec., and Fri., 16 Dec., at Grosvenor 
House, Park Lane, London, W1. Annual Dinner: 
Fri., 10 Mar., 1961, at Grosvenor House, Park 
Lane, London, WI. Annual General Meeting: 
Tues., 25 April, 1961, at 76 Mark Lane, London, 
EC3. Offices of the Institute: Memoria! Building, 
4 I Mark Lane, London, EC3. Tel. ROYal 


8493. 

Smithfield Show and Agricultural Machinery Exhi- 
bition.—Mon., 5 Dec., to Fri., 9 Dec., at Earl’s 
Court, London, SW5. Apply to the secretary, 
Smithfield Show Joint Committee, c/o Society of 
Motor Manufacturefs and Traders, Forbes House, 
= Street, London, SWI. Tel. BELgravia 

Hot Laboratory and Equipment Conference, Eighth.— 
Sun., 11 Dec., to Wed., 14 Dec., in San Francisco, 
California, USA. Will be held simultaneously 
with the winter meeting of the American Nuclear 
Society and in conjunction with the nuclear 
industry exhibit and meeting of the Atomic 
Industrial Forum. Apply to the secretary, 
American Nuclear Society, 86 East Randolph 
Street, Chicago 1, Illinois, USA. 

Buyers’ Gift Fair, Second.—Mon., 12 Dec., 
to Thurs., 15 Dec., at Mount Royal Hotel, Marble 
Arch, London, WI. Organised by Trade Pro- 
motion Services Ltd., St. Dunstan’s House, Carey 
Lane, London, EC1. Tel. MONarch 0871. 

Statistical Mechanics (with Special Reference to 
Irreversibility), Conference on.—Mon. and Tues., 
19 and 20 Dec., at Queen Mary College, Mile 
End Road, London, El. Organised by the 
Institute of Physics and the Physical Society, 
47 Belgrave Square, London, SWI. Tel. BEL- 
gravia 6111. 

Light Metal Industry in India, S .—Early in 
February, 1961, in Jamshedpur, India. Apply to 
Mr. B. R. Nijhawan, Director, National Metal- 
lurgical Laboratory, Jamshedpur 7, India. 

Ninth National Salon of.—In February, 
1961, at the Palais du Commerce, Berri Street, 
Montreal. Apply to the National Salon of 
Agriculture, 10819 St. Denis Street, Montreal, 
Canada. 

Western Australian Motor Show, Seventh.—During 
February, 1961, at the Zoological Gardens, Perth. 











Events in Advance 


Organised by the Perth Motor Show, Chamber of 


Automotive Industries, 1121 Hay ‘Street, West 
Perth, Western Australia. 
Commercial V —Thurs., 


ehicle Exhibition, International. 
2 Feb., to Sat., 11 Feb., 1961, in Amsterdam. Organ- 


ised by Verenigi RAI, 13 de Lairessestraat, 
Amsterdam-Z, herlands. 

Boat Show, Third Canadian.—Fri., 3 Feb., to Sat., 
i! Feb.. 1961, in the Automotive Building, 


Exhibition Park, Toronto. Organised by the 
Canadian Boat Show, c/o the Canadian National 
Sportsman’s Show, 85 King Street East, Toronto 1, 
Ontario, Canada. 


Sports and Boat Show, National.—Fri., 3 Feb., to 
Sun., 12 Feb., 1961, at the Cow Palace, San 
Francisco. Organised by the’ San Francisco 
National Sports and Boat Show, Inc., 325 Pacific 
Avenue, San Francisco 11, California, USA. 

Gift Show, 42nd San Francisco.—Sun., 5 Feb., 
Wed., 8 Feb., 1961, at Merchandise Mart, Brooks 
Exhibit Hall; and the St. Francis, Sir Francis 
Drake and Sheraton Palace Hotels, San Francisco. 
Organised nb! Western Exhibitors Inc., 1355 Market 
Street, San Francisco 3, California, USA. 

Gift Show, Tist Chicago.—Sun., 5 Feb., to Sun., 
12 Feb., 1961, at the Palmer House and La Salle 
Hotels, Chicago. Organised by Eastern Manu- 
facturers’ and Importers’ Exhibit Inc., 200 Fifth 
Avenue, New Y 1, USA. 

Hardware Show.—Mon., 6 Feb., to Thurs., 
9 Feb., 1961, at the Exhibition Park, Toronto. 
Organised by the Canadian Retail Hardware 


Association, 290 Merton Street, Toronto 7, 
Ontario, Canada 
Western States Show.— 


Hardware and Housewares 
Sun., 12 Feb., to Tues., 14 Feb., 1961, at Brooks 
Hall, Civic Center, San Francisco. Organised by 
the California Retail Hardware Association, 


122 Ninth Street, San Francisco 3, California, 


Meetings and Papers 
come of Supervising Electrical Engineers 


“ Control oo on London Transport Signalling,” by 
a t. eee Lenten nach. A nag Centre, Town Hail, 


reen, N22. Wed., 8 p.m 
“Coal Mines and Blectrciy." S P. Ww. “Wyke South East 
London Branch. reen School, Queenscroft Road, 
Eltham, SE9. Wed., 7 Dec., 

British Institution of Radio Engineers 


7.45 p.m. 
LONDON 
i eg Evaluation of Airborne Electronic Equipment,” 
G. Hinckley. Radar Group. London School of bes ~4 
nas Tropical Medicine, Keppel Street, WCi. Wed pene 


6.30 p 
NEWC ASTLE UPON TYNE 
“ Human ing,” by S. C. Ramsay 
Section. Neville Hall, Weugnte Road, Newcastle upon Tyne. 
Wed., 7 Dec., 6 oe m. 


British Interplanetary Society 


BIRMINGHAM 
i Problems in the Use of Outer Space,” by J. A. 
Andrews. Birmingham and Midland Institute, Paradise 
Street, Birmingham. Sat., 10 Dec., 6.30 p.m 


Combustion Engineering Association 


LEEDS 
“Coal Price Structure.” Discussion, to be introduced by 
C. Ramsden. Northern Region. Griffin Hotel, Leeds. 


Tues., 6 Dec., 2.30 p.m. 


Illuminating Engineering Society 
EDINBURGH 
“Lighting of Outdoor Industrial Plant,” by J. G. Holmes. 
YMCA, 14 South St. Andrew Street, 


Edinburgh Centre. 
. Wed., 


Edinbur; 7 Dec., 6.15 p.m 
GLASGO 
* Lighting of Outdoor Industrial Plant,” by J. G. Holmes. 
29 St. Vincent 


Glasgow Centre. British Lighting Council, 
Place, Gla — Thurs., 8 Dec., 6.30 p.m 


MANCHES 
“Ship Lighting,” by J. T. Grundy and C. H. Vaughan. 
Manchester Centre. Offices of the North Western Electricity 
Board, Town Hall Extension, Manchester 2. Thurs., 8 Dec., 


NEWCASTLE UPON TYNE 
a reggg Lighting,” by A. Wilcock. Newcastle upon Tyne 
Centre. County Hotel, Mon., 5 Dec., 


6.3% p.m. 
Institute of Marine Engineers 
LONDON 
* Marine Steam Boilers,” by wt { . Goaenander A. P. Monk. 
-m. 


Student Lecture. Mon., 5 Dec., 

GLASGOW 
“Recent Developments in the - as of Pressure Vessels,” 
by Dr. H. Harris. Scottish Section. Institution of Engineers 


and Shipbuilders in d, 39 Elmbank Crescent, Glasgow, 
C2. Wed.,7 


Dec., 

NEWC ASTLE UPON TYNE. 
“Ship Steering Gears,” by W. Spencer Paulin. North East 
CoastSection. Stephenson Building, ey | s College,Claremont 

Road, Newcastle upon Tyne 2. Thurs., 8 Dec., 6.15 p 


PLYMOUTH 
“ Human Problems in Marine Engineering,” by C. C. Pounder. 
First Meeting of the Devon and Cornwall Section. Offices of 
the South Western Gas Board, Radiant House, Derry’s Cross, 
Plymouth. Thurs., 8 Dec., 7.30 p.m. 


Institute of Metals 


ewcastle upon Tyne 











| SHEFFIELD 


North Eastern | 


Thurs., 8 Dec 
SOUTHAMPTON 

“Treatment of Industrial Effluents ”: Discussion. Southern | 
Branch. Polygon Hotel, Southampton. Wed., 7 Dec., 

} 7.30 p.m. 

| WARRINGTON 
** Manchester Ship Canal,”” by M. R. A. Beil. Manchester 
and Merseyside and N. Wales Branches. Joint Meeting. 
Lion Hotel, Bridge Street, Warrington. Fri.,9 Dec., 7.15 p.m 


746 
Geor; uare, Sheffield. Th 8 Dec., 7.30 
swanece _ = oes 
“*WValence’ in Metals and Alloys,” by Professor G. V. 


Naylor. South Wales Local Section. He pea College, 
Singleton Park, Swansea. Tues., 6 Dec., 6.30 p.m.* 


erect mal 


LONDON 
“The Changing Energy Pattern in Europe and Its — 
Effect on Product-Mix” ” by M. E. Hubbard. Wed., 7 Dec., 
5.30 p.m.* 
Institute of Road T 
BIRMINGHAM oe } 
“* The Future of Road Transport,” by A. Enticknap. Midlands 


Centre, 


Centre. ee Exchange and rs ED 
Birmingham. Tues., 6 , 7.30 p.m. 
pore of Civil Engineers 
a - rei Hyd 
$3 nit Hyd ore oo. with rT ay to British 
Catchments * by J Nash. Tues., 6 Dec., .m.* 
* Parking Control | we “Discussion, introduced io: " T. Duff. 
Traffic Engineering Study Group. Thurs., 8 Dec., 5.30 p.m.* 


Institution of Electrical Engineers 
ABERDEEN 
“ Induction Generators for Electricity Supply” by C. L. C. 
Allan. North Scotland Subcentre. Robert Gordon's Tech- 
nical College, Aberdeen. Fri., 9 Dec., 7.30 p.m. 
DUNDEE 
ni a ve Generators for Electricity Supply,” by C. L. C. 
Allan. North Scotland Subcentre. Queen’s College, Dundee. 
Thurs., 8 Dec., 7 p.m. 
CHESTER 


MAN 
Semiconductor Devices”: Discussion, to be opened 
by Dr. A. A. A 'Shepherd North Western Electronics and 


Communicat * Club, Albert Square, 
Manchester. "Wed. OTT ec., 6.15 p.m. 


Institution of Engineering Designers 
NEWCASTLE UPON TYNE 
“ Inventions, Patents and the Engineer,”’ by C. P. MacCarthy. 
North East Branch. Rutherford College of Lg 46 
on 
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Habgood. South Wales and Memneutidhice Section. 
Queen’s Hotel, Newfort, Mon. Mon., 5 Dec., 7.30 p.m. 
Junior Institution of Engineers 
LONDON 
“A Short omg y | of A ae Rubber Industry,” by F. M. 
Panzetta. vee ; 
Liverpool miihins Society 
LIVERPOOL 
; hte. and Prestressed Concrete,” by J. Burgess. Wed., 
Manchester M Society 
MANCHESTER ene : 
** Relationship Between Physical Test Results and Engineering 
Performance,” by Dr. J. H. Lamble. Manchester Literary 
and Philosophical Society, George Street, Manchester. Mon., 
7 Dec., 6.30 p.m. 
Newcomen 
| LONDON ned 


| GLASGOW 


“ The Horse as a soe of Rotary Power,” by Frank Atkinson. 
Wed., 7 Dec., 5.30 p 


Reinforced Concrete Association 


“ Queen’s Bridge, Perth,” by W. A. Fairhurst 
Branch. -- Enoch Hotel, Glasgow. Fri., 9 Dec., 6 


Scottish 
p.m.* 


| LIVER 


Northumberland Road, Newcastle upon Tyne 
5 Dec., 7.15 p.m. 
an of Heating and Ventilating Engineers 
* The Heat Pump for Drying Purposes,” by P. E. Montagnon. | 
ge of Mechanical Engineers, 1 Birdcage alk, 
St. James's Park, SW1. Thurs., 8 Dec., 6 p.m.* 


Institution of Highway Engineers 


“Some Recent Prestressed Concrete Highway Bridges at 
Home and Abroad,” by H. C. Husband. Yorkshire and 
. Royal Victoria Hotei, Sheffield. 


“Rheostatic Braking Applied to Multi-Unit —— by 
- H. Cansdale. Institution of Mech — Bigg 5 my 
1 Birdcage Walk, St. James's Park, SW1. 
5.30 p.m.* 
Institution of Mechanical Engineers 
LONDON 
i ion Meeting. Hydraulics Group. Mon., 
5 Dec., Fn 

BIRMINGHAM 
“The Manufacture of Gas Turbines: Applied Science in 
Practice,” by G. E. R. Feilden, F. Nixon and R. R. Whyte, 
at 2.30 p.m. (tickets required). Chairman's Address: ‘“* Mech- 
anical Handling,” by E. Bealing, at 6.30 p.m.* Exhibition of 
Gas Turbine Equipment, from 1.30 to 6 p.m. Midland 
Branch. Birmingham and Midland Institute, Paradise Street, 
Birmingham. Thurs., 8 Dec 

DERBY 
“ Advanced Developments in the Design of Diesel Engines,” 
by E. J. Dain. East Midlands Branch. Midland Hotel, 
Derby. Thurs., 8 Dec., 7.30 p.m. 

HITCHIN 


“ Performance Measurement of the Complete Car,” by Dr. 
A. Fogg. Repetition of Crompton-Lanchester Lecture given 
by M. R. hk a Branch. Sun Hotel, Hitchin. 
Thurs., 8 Dec., 7.30 p. 
NEWCASTLE UPON” TYNE 
“The Diesel Engine in Association with the Gas Turbine,” 
M. Chatterton. North Eastern Branch. Stephenson 
— King’s College, Claremont Road, Newcastle upon 
5 . 


yne. on., ,6p.m. 
SHEFFIELD 
“The Design and Construction of a Goliath Crane for 
Bradwell Nuclear Power Station,” by John Baker. Yorkshire 
Branch. George’s Square. Sheffield. 


The University, St. 
Wed., 7 Dec., 6.30 p.m. 
Institution of Nuclear Engineers 


**Nuclear Reactors in Universities,”” by Dr. N. S. Grassam. 
Caxton Hall, off Victoria Street, SW1.  Fri., 9 Dec., 2.30 p.m. 


Institution of Plant Engineers 


LONDON 


COVENTRY : 
“ Paint Spraying : Discussion. Birmingham Branch. Hotel 
ric, Coventry. Wed., 7 Dec., 7.30 p.m. 


Leoft 
NEWCASTLE UPON TYNE 
“ Fine Measurement,” by J. R. Adams. North East Branch. 


Roadway House, — Street, Newcastle upon Tyne |. 
7 p.m. 


Institution of Production Engineers 


BAA. Progress Production Control by C 

~- eport on uction Control by Computers,” 

by B. L. J. Hart. London Section. Old Ship Hotel, Brighton. 
Wed., 7 Dec., 7 p.m. 


| BRISTOL 
| “Some Aspects of the Future Trends of Manufacturing | 


INC HAM 
em,” by J. Williams. Birmingham Local Setcion. 
— of Technology, Gosta Green, Birmingham. Thurs., 
3 A haan 
Fl 
ec ti pee in Metals,” by Dr. P. B. Hirsch. Sheffield | 
Local Section. pplied Science Building, The University, 


Western Section. Large 


Techniques,” by F. Griffiths. 
mags Py Lecture Theatre, The University, Bristol. Wed., 
p.m. 
NOTTINGHAM 


“ Production of Engineering Components from Metai Powder,” 
by J. W. Lennox. Nottingham Section. Reform Club, 
Victoria Street, Nottingham. Wed., 7 Dec., 7 p.m. 


Institution of the Rubber Industry 


NEWPORT, MON 


“ Chemical Resistance of Rubbers and Plastics,” by B. J. 


| of each institution are given below. 


“A Report on the Cement and Concrete Association's Visit 
to South America,” by Dr. D. D. Matthews and J. L. Womers- 


ley. North Western Branch. Liverpoo! Engineering Society, 
9 The Temple, 24 Dale Street, Liverpool. Tues., 6 Dec., 
6.30 p.m.* 
Id Metallurgical Association 
SHEFFIELD 


** Atomic Absorption,” by R. Lockyer. BISRA Laboratories, 
Hoyle Street, Sheffield. Tues., 6 Dec., 7 p.m. 


of Instrument T 
BIRMINGHAM reewited 


“Training of Instrument Engineers,” by Professor J. E. 


Parton. Midland, Section. College of enemas. Aston 
Street, Gosta Green, Birmingham. Fri., 9 Dec., 7 p.m. 
LIVERPOOL 

“ Statistics,” by J. R. Judd. Liverpool Section. Industrial 


Development Centre, Manchester and North Wales Electricity 
Board, Liverpool. Thurs., 8 Dec., 7 p.m. 
MANCHESTER 


“ History of Pneumatic Control,” by G. E. Twist. Manchester 


Sackville 


Section. College of Science and Technology. 
Street, Manchester. Mon., 12 Dec., 6.45 p.m. 
SHEFFIELD 


“* Instrumentation for Railway Research,” by P. H. Mansfield. 
South Yorkshire Section. The University, St. George's 
Square, Sheffield 1. Mon., 5 Dec., 7 p.m. 


Television Society 
LONDON 


“The All-Transistor Receiver: Where Do We Stand?” by 
Dipl. Ing. A. Landman. Cinematograph Exhibitors’ Asso- 
ciation, 164 Shaftesbury Avenue, WC2. Thurs., 8 Dec., 


7 p.m. 
Women’s Engineering Society 
MANCHESTER 
Open Meeting, conducted by Miss J. M. Rooke. Manchester 
Branch. Manchester Society of Chartered Accountants, 
46 Fountain Street, Manchester 2. Thurs., 8 Dec., 6.45 p.m. 


The address and telephone number of the headquarters 
Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCl. (LANgham 5927) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCI. (MUSeum 1901) 

British Interplanetary Society, 12 Bessborough Gardens, London, 


SWi. (TATe Gallery 9371) 

Combustion Engineering Association, 70 Jermyn Street, St. 
James's, London, SW1. (WHitehall 5536) 

Illuminating Engineering Society, 32 Victoria Street, London, 


SWI. (ABBey 5215) : 
Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 


London, EC3. (ROYal 8493) 

Institute of Metals, 17 Belgrave Square, London, SWI. 
(BELgravia 3291) 

Institute of Petroleum, 61 New Cavendish Street, London, W1. 


(LANgham 3583) 

Institute of Road Sesmapers peasants 
London, SWI. (ABBey 6248 

Institution of Civil Engineers, Great George Street, 
SW (WHItehall 4577) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 


69 Victoria Street, 


London, 


| Institution of Engineering Designers, 38 Portland Place, London, 


| 


j 


Wi. (LANgham 8847) 
Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158) 
Institution of Highway Engineers, 47 Victoria Str: 
SWI. (ABBey 3891) 
Institution of Locomotive Engineers, 28 Victoria Street, London, 
Wi. (ABBey 6672) : 
Institution of a En ar, 1 Birdcage Walk, St. James's 
Park, London, SWI. Itehall 7476) 
Institution of Nuclear sneer 147 Victoria Street 
Sw (ViCtoria 6423) 


London, 


London, 


| Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
| Ss 


Wi. (SLOane 0469) ; 

Institution of Production Engineers, 
London, WI. (GROsvenor 5254) 

Institution of the Rubber Industry, 4 Kensington Pslace Gardens 
London, W8. (BAYswater 9101) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWI. (VICtoria 0786) 

Liverpool Engineering Society, 9 The Temple, 24 Dale Street, 
Liverpool 2. (Central 3717) 

Manchester Metallurgical Society, The Kens 'y Press, Lt 
31 King Street West, Manchester 3. 

Newcomen Society, Science Museum, Exhibit: 
SW7. (KENsington 1793) 

Reinforced Concrete Association, 94-98 Pett ce, London, 
SWI. (ABBey 4504) 

Sheffield Metallurgical Association, 64 Crescer Sheffield 
(Sheffield 52865) 

Society of Instrument Technology, 20 Q 
London, WI. (LANgham 4251) 

Television Society, 166 Shaftesbury Aven 
(TEMple Bar 3330) 

Women" "f Engineering Society, 25 Foubert’s WI 
(GERrard 5212) 


10 Chesterfield Street. 


d., 


London, 


Street 


wc2 


60a AE RROD 
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Improving Pattern Rock Drilling 


To get the best results from the explosive, pattern 
drilling in mining or quarrying operations 
requires accuracy of direction. With the conven- 
tional pneumatic drill, powered for its forward 
thrust by a single airleg, even the best of operators 
can only get fairly accurate angles. The so- 
called Swedish “ladder” system gives full 
control of the direction and penetration of each 
drill and also allows drills to operate without 
constant attention. 

The system consists of a “* ladder,’’ shown in 
the right-hand illustration, made up of standard 
sections with cross bars welded in place. A 
sliding shoe fits on the runners and carries a 
pivot pin arrangement for mounting a standard 
rock drill. At the rear of the shoe is fixed a 
double-acting pneumatic cylinder so that the 
assembly appears as in the left-hand picture. 
The piston rod of the air cylinder has a foot 
with lugs to engage on the “rungs” of the 
** ladder.” 

In operation, the drill is mounted on the 
ladder assembly which has been accurately 
aligned on the jumbo or platform to conform to 
the drilling pattern. The shoe is pushed forward 
by the cylinder against the rungs until the bit is 
located on the face. The drill motor is then 
started and the whole drill assembly moves 
forward under the constant force of the cylinder. 
When the full depth is reached the force of the 


cylinder is reversed and lugs on the back of the 
foot engage with the rungs to withdraw the drill 
steel from the rock. If the hole is to be deeper 
than one length of steel, a second can then be 
added and the operation repeated. 

Apart from the advantage of obtaining accu- 
rate patterns, the system allows one man to 


(Right) The cradle for the Swedish ladder rig. 


(Below) An Atlas Copco drill mounted on the 
cradle which slides along the guides of the 
** ladder.” 





operate more than one drill, thus saving both 
time and numbers. Where a great many holes 
have to be drilled from a single platform or from 
a jumbo, the positions for the ladders for each 
can be marked beforehand and the ladders 
pinned in place in a matter of moments. The 
method has been introduced into the United 
Kingdom by Atlas Copco and is being used on 
the Inverawe hydro-electric scheme in Scotland 
where George Wimpey are the contractors. 








Composite Design Gives Shallow Construction Depths 


Composite construction using high tensile stcel 
and high grade factory concrete is obtained in 
the Preflex beams that are being introduced to 
this country by the Boulton and Paul group of 
companies. Preflex as a technique originated in 
Belgium around 1951 and has been used with 
success on the continent since then. The beams 
have a high load carrying capacity over a greater 
range of span-to-depth ratios than has previously 
been economically possible. This point is 
illustrated by the accompanying graph. The 
full advantages of the method are to be had when 
heavy loadings are combined with a shallow 
construction depth, and span-to-depth ratios as 
high as | : 45 have been employed without incur- 
ring excessive deflections. 

For Preflex construction, broad flange beams 
are given an initial deformation that is in the 
same direction as the deformation that the beam 
will suffer under load. The initial curvature is 
put into the beams by clamping two together at 
the quarter points and then pulling the ends 
towards each other by jacks and sling bolts. 
The deformed condition of the beam is main- 
tained until concrete casings cast round what 
will be the tension flange of the beam have been 
cured. The clamps holding the two beams are 





f oe ete or De oe ey ee 


5 Span of Beam (L) 
40F Total Depth of Construction (H) | 












Total Load Carried by Beam | 
Weight of Beam and Casing | | 





__— Shaded Area es 
—~ Covers Typical Beams 
from Contracts in Preflex | 





Load Index U 











Construction Index $ 
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slowly released and the elastic recovery of the 
beams causes the concrete to become compressed 
with a corresponding reduction in the stress in 
the steel. Mild steel connectors are used to 
transmit the shear between the steel beam and 
the concrete casing. Release of the beam from 
the clamps causes a high compressive stress in the 
concrete and the return deflection after release is 
smaller than the “ preflexion.” It will be 
appreciated that reloading of the beam will:— 
(a) decompress the concrete to a state of zero 
stress, but not sufficiently to generate any tension 
stress and there is, therefore, no risk of cracking; 
(b) impose a deflection not equal to the pre- 
flexion but similar to the return deflection 
after release. Thus the steel can never be 
stressed more severely than during prestressing. 
Since the return deflection is smaller than the 
preflexion a small amount of distortion will 
remain after release. This is not normally 
acceptable and is overcome by cambering the 
steel joist at the rolling mill. 
Preflex beams can be incorporated into any 
form of construction, whether steelwork, rein- 
forced or prestressed concrete, since the final 


(Left) Comparison of 
beams designed in Preflex 
and prestressed concrete. 
The upper boundary gives 
an indication of the limits 
for Preflex and the lower 
boundary is determined 
by the economics of each 
case, 


(Right) A pair of 98 ft 

long beams, 40 in deep, 

ready for Preflexing. 

Factory production of 

Preflex beams is custom- 
ary. 


beam will join to other steelwork with conven- 
tional riveted, bolted or welded connections and 
the concrete casings can be made monolithic. For 
buildings, holes can be drilled through the webs 
of the beams to allow such services as heating 
and air-conditioning ducts to be contained 
within the structural depth of the floors. 

For bridge work such beams offer an attractive 
solution where replacements are being constructed 
for there is, frequently, in such circumstances, a 
need to carry increased loads but at the same 
time limitations imposed by existing levels 
mean that the new structure has to be accommo- 
dated within the same or only slightly greater 
construction depths. 

Preflex developments in Great Britain is a joint 
enterprise of Boulton and Paul Limited of 
Riverside Works, Norwich, and their associated 
firm Anglian Building Products Limited of Atlas 
Works, Norwich. The beams will be made in 
this country by the group and further information 
can be obtained from their head offices cr 
branches, or from their structural stee! sub- 
sidiary, Moreland Hayne and Company Limited, 
80 Goswell Road, London, EC1. 
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Underwater Construction at Grangemouth 


For the new No. 1 quay, now being constructed 
for the Tees Conservancy Commissioners at 
Grangemouth, Middlesbrough, by the Demoli- 
tion and Construction Company Limited, drilling 
by steel caisson tubes with French Benoto equip- 
ment is being used on a bigger scale than hitherto 
in this country. 

The quay, over 1,000 yards long, will be 

mainly of prestressed concrete, built 
up from a large number of precast units assembled 
together. The deck of the quay rests upon 
concrete cylinders founded in the marl rock 
25 to 40 ft below the dock bed. 

The first stage in erecting one of the concrete 
cylinders is to lower a steel caisson drilling tube, 
2 m in diameter, until its lower cutting edge rests 
on the dock bed. The top end of the tube is 
then connected to the Benoto equipment, which 
rotates the tube left and right through a small 


angle, causing it to cut its way downward into 
the river bed. At the same time, the material 
inside the tube is excavated with a Benoto 
hammer grab. 

To effect a seal against a tidal water in the 
dock, the tube must penetrate well into the marl 
rock. The table provides a rough guide to the 
depths involved. The top of the caisson tube is 
just above the platform level, which is 1 ft above 
HWOST and 18 ft above LWOST. 


Depth of dock bed Depth of foundation 


Cylinder below — below _— 
t 
Front “6 32 57 
Centre aa 14 57 
Rear mS 4 47 


When the hard marl rock is reached, the 
bottom of the excavation is trimmed by hand 
and a concrete plinth laid. Any water leaking 
in at this stage is again pumped out. To build 


the cylinder up to the full required height, precast 
cylinder units are assembled one above the other. 
Once in position, the units are stressed together 
with Macalloy bars. 

Part of the filling required inside the cylinders 
is made up of a colcrete plug which has to be 
pressure grouted. An in situ concrete plug is 
added to the top of the cylinder, and the tube is 
extracted. At a later stage, small caps are placed 
on the front and rear cylinders. When all 
the cylinder caps are completed, beams will be 
placed in position between the cylinders and deck 
slab units fitted across them. A layer of in situ 
concrete will complete the deck. The fender 
block is to be of in situ concrete. 

A number of Flygt submersible pumps are 
being used on the contract and 6 in units fre- 
quently pump against heads of up to 75 ft, 
and smaller ones up to about 35 ft. 





Spanning. the Niagara Falls Rapids 


Difficult foundation work and all-out safety 
measures for workers marked the erection of 
the new bridge just upstream of the Rapids at 
Niagara Falls. Part of the New York State 
Authority’s park and parkway system along the 
US side of the Niagara River and Falls area, the 
bridge is a continuous steel girder 590 ft long. 
The central 450 ft span comprises the longest 
continuous plate girders in the Americas. The 
bridge has a two-lane carriageway, 24 ft wide, 
and footpaths, and it will handle all vehicle 
traffic to and from Goat Island. The existing 
stone bridge, 500 ft down river from the new 
bridge, will be reserved for pedestrians. 

In profile the new bridge has the appearance 
of a shallow arch. The consulting engineers, 
Praeger-Kavanagh, of New York, have given it 
lines of grace and symmetry by leaving its steel 
girders exposed. At the piers, the girders have 
a depth of 16 ft, which reduces to 7 ft at mid- 
span. In all, the bridge contains 2,200 tons of 
steel fabricated and was erected by the Bethlehem 
Steel Company. 

To protect the erection crew the contractors 
strung a large rope safety net under the over- 
water erection area. The net was held in place 
by two lines of lin wire rope running across 
the river. Steel spreader beams 50 ft long were 
used to hold the net outstretched. These beams 
also served to provide access to the falsework 
bents that were built forward of the erection to 
carry the projecting girderwork. The work was 
completed with an excellent safety record. 

Great water pressure also hindered driving 
the 28 ft rock-pointed piles for the bents. Each 
of the two cages for a bent contained 10 piles, 
making a total of 20 piles per bent. The river 
bottom is composed of “ soft’ rock, which 
admitted the hammer-driven piles to an average 
penetration of about 1 ft. The cage began with 
a basic structure of four corner piles, the hori- 
zontal and diagonal bracing being fabricated on 
land. But the river bottom was so uneven, due 
to natural erosion of the rock, that setting of the 
cage and driving additional piles in it constituted 
a major problem. Heavy blockiiig beams and 
shims on top of the main headers of the bent 
brought the falsework to the final elevation. 

There are three lines of girders across the 
bridge and each girder was adjusted to level with 
500 ton hydraulic jacks and then packed with 
shims. For erection use was made of an 
85 ton stiff-leg derrick traveller with a 54 ft 
mast and a 105ft boom. The traveller was 
moved across the river to seven principal 
positions as the work progressed. To balance 
the weight of the 450 ft main span, the design 
called for two 70 ft concrete and steel counter- 
weighted anchor spans. Approximately 3,000 
tons of mass concrete were placed on each anchor 
span. Be iuse of this, tie-backs were not required 


while cantilevering the girders across the river. 

The built-up girders were fabricated by 
Bethlehem at their Rankin, Pa, USA, works and 
shipped in sections to the site. The heaviest 
section weighed 59 tons and the longest measured 
nearly 96 ft. Because of the 16 ft depth of the 


(Right) Landing the 
lower half of a main 
girder on to the Goat 
Island side river pier. 
Complete, the girders are 
16 ft deep above the 
piers. The section being 
erected is 91 ft long and 
weighed 57 tons. 


(Below) To protect the 
erection crew on_ the 
Niagara Rapids bridge, 
a safety net was slung 
under the entire over- 
water area. 


BETy 


girders at the bearings, sections at each end were 
fabricated and shipped in horizontal halves and 
assembled at the erection site. Alloy rivets were 
used for all shop connections. Field con- 


nections of the girders were riveted but bolts 
were used in the bracing system. 
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| ticularly with the member states of | 
| the Rome Treaty, is as widespread as 
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Fast Growing Demand 
for Export Executives 


HETHER the words of wisdom on the | 
need for more exports come from | 
the Prime Minister or a managing | 
director, they have now had so long | 
to sink in that the usual reaction is the | 
question—** What is he doing about it ?”’ 
While the Government evidently is 
content to rely on exhortation, it is | 
clear that much more tangible efforts 
are being made by industry. The latest 
quarterly report of Management Selec- 
tion’s index of advertising for execu- 
tive appointments shows that national | 
advertising for export executives has | 
trebled in the last quarter as compared 
with the preceding three months. 

Most encouraging of all is the evidence 
that the increasing demand, at least as 
reflected in the advertisements of six top 
newspapers, is growing most rapidly in | 
those sections of the engineering indus- 
tries to whom the United States market 
is of special importance—the motor 
manufacturers and electrical equipment. 

Appointing an executive who has | 
special experience in working for export 
markets is not going to change the 
unhappy balance of payments position | 
overnight, or in one quarter of the 
MSL Index. But in the time scale of 
Management movement, in perhaps a 
year or so from the onset of this overdue 
development, it may be that Britain’s 
share in world trade will be seen to be 
recovering. It will then be possible to | 
say that MSL pointed in advance to 
the development. | 

There is one element in the situation | 
which may to some degree reduce the | 
rejoicing at the trend towards more | 


export executives. Doubt in industry | 


| directly against the use of work study, | special 


as to the immediate future of Britain’s 


Advertisements for Export Executives Analysed by Industry 


| for any kind of procedure, the return 


the confusion in Whitehall on the 
subject. 

Much of the time and energy of the 
newly appointed executives could be 
wasted on preparing schemes that suffer | 
from trying to look three ways at once. | 
The choices are between Britain staying | 
with the minor powers of the European 


' Free Trade Association in a kind of | 


| Polite stagnation, making our own way | 
| into full membership of the European | 
|Common Market, or making a deter- 


| mined effort at Commonwealth deve- | 


lopment—exporting industries and tech- 

nicians in the process. 
To whatever extent they think it | 

necessary, any company planning ahead | 


| has to recognise that British official 


policy could move towards one of these 
possibilities. A lot of executive energy 


| is liable to be wasted thinking up | 


answers to the implications for each | 
industry. 


Victory for Common Sense 
on Ford Work Study Cases | 
The fast spreading Ford strike at | 


Dagenham ended as rapidly as it had | 
begun and a good deal more reasonably. 


| Where the first walk out from a section 


of the plant had been without regard | 


followed a mass meeting’s vote on a | 
back-to-work resolution. 

But the strike itself arose from what | 
appears to be an insufficiency of pro- | 
cedure. A senior union official told | 


| ENGINEERING that the representatives | 
| of the Transport and General Workers | 
| Union, the Vehicle Builders, the Amal- 


gamated Engineering Union and the | 
National Union of General and Muni- 


' cipal Workers were all concerned to see 


that adequate machinery was set up for | 


| the consideration of grievances created | 


by the application of management | 
decisions following work studies. 

It was widely repeated about Dagen- | 
ham during the course of the brief | 
dislocation that the opposition was not | 





3rd 
quarter 


| 1959 


1960 





2nd 
quarter 


Ist 
quarter 


4th 
quarter | 





ENGINEERING : 
Shipbuilding 
Vehicles .. 
Aircraft . 

Electrical : 
Other engineering» 


Total engineering 





CHEMICAL: 
Rubber 
Plastics . 
Pharmaceuticals . 
Oil and petrochemicals 
General chemicals 


Total chemicals 


} 


11] 


| 
| 





— | im 
win 








wal wl | 








= 








Iron and steel 
Atomic energy 
Textiles 

Food ba S 
Other manufactures 


Total manufacturing. . 








anu! = 


a“ 
— 





Distributive trades 

Building and civil engineering 
Miscellaneous 7 
Unclassified 


GRAND TOTAL 


ae ae 

















The great ow of these appointments were 
r of other posts involving broader responsibilities have been included, but only 


export. A numbe 


described as being exclusively concerned with 


when the export content was emphasised in the advertisement. 


study brought 


Rumbling 


749 


The men who work in the plant are a 
down to earth group and they know well 
enough that it was modern methods and 
an authoritative management that had 
kept them all on five days work a week 


| when any comparable plant in Britain 


was in the thick of short time working. 

But they believed, and their officials 
agreed this was the case, that there 
was a need to see to it that where work 
on changes which 
involved, or seemed to involve, causes 
of personal grievance, then swift and 
adequate consideration should be given. 

It was because the local branch 
chairmen and secretaries managed to 
make it widely known before the mass 
meeting of men on strike that given a 
return to work they would be meeting 
the management and demanding action 
on this issue, that so many men were 
willing to vot. for a return to work, 
and sensible negotiating. 


| £25 Million More on Costs 
_or an Engineering Strike ? 


threats of strikes in the 
engineering industries in support of the 


| union’s claim for an extra £1 a week 


in the wage packet, should not be 
allowed to confuse the fact that prob- 


| ably not more than 3s, or perhaps 3s 6d, 


is all that separates the negotiators. 
Mr. Jim Matthews, currently president 


/of the Confederation of Shipbuilding 


and Engineering Unions led the union 


| team which put forward the claim for 


the men. After the meeting he was not 


willing to say what was the least his | 


team would accept. Union leaders 
have their eyes very much on other in- 
creases allowed this year, from the farm 


| workers’ 9s a week through the builders, 


bus workers and the electricity and 


| gas supply men up to the Ils a week 


for the dockers. 


Special Case 

Mr. B. Macarty, director of the engi- 
neering employers’ federation, pointed 
out during last week’s meeting that the 
comparisons the union made in engi- 
neering productivity were the rather 
relations between the just- 
clearing-the-recession period of early- 


| 1958 and the early months of this year 
| when the industry was at a peak of 
| boom-time activity which is not now 


universally continuing. 
The first offer from the employers was 


| 6s a week more for the skilled men, 
| 5s 6d for semi-skilled, 5s for unskilled 
| and 4s 6d more for women. 


After dis- 
cussion this was raised by an extra 
shilling all round. Mr. Frank Foulkes, 
the Electrical Trades Union leader, 


| said later that he did not know if “ the 


insult’? was meant for the negotiators 
or their members. 

In its second form the employers’ 
offer would cost the industry £50 million 
a year. A serious additional burden 
at a time when competition in the 
export markets is more and more 
intense. But plainly the gap between 
the federation’s 7s to 5s 6d offer, which 
would mean a 2d an hour increase with 


| certain variations, and the 3d an hour 


increase made in other employment is a 
gap which ought to be capable of being 
bridged without the dispute spreading 
beyond the conference table. 

What the engineering industries will 
most urgently need once the round of 
argument and counter argument has 
been concluded is real union coopera- 
tion in increasing production per man 
hour, even though, with wages going on 




















spiralling upwards, this must logically 
mean some effort to increase output 
without increasing hours, or where 
output cannot increase, some reduction 
in the number of man hours employed. 


Fork Truck Arising 
from the Lewes Deep 


It has not yet been claimed that elec- 
trically driven fork lift trucks have the 
ability to carry out their duties in a 
submarine capacity but something very 
like that happened in the recent Sussex 
floods when deep water invaded the 
town of Lewes. 

The order of events leading to this 
unlikely performance began with the 
Sussex Ouse rising swiftly and flooding 
the business area of Lewes. At the 
Daveys Lane depot of Thomas and 
Evans’ “‘ Corona’’ works, operations 
were normal at 3 p.m. one afternoon. 
By 4 p.m. there was 8ft of flood 
water about and not much sign of early 
rescue. 

Faced with a long wait while occu- 
pants of other similarly placed works 
were saved, the driver of a Conveyancer 
fork lift truck, Mr. Deny Lynch, 
decided that if his truck could be used 
for goods lifting it might possibly pro- 
vide the way out of the emergency. 

When the truck was found it was 
under water at a depth of 8 ft. Mixing 
bravery with optimism Mr. Lynch 
climbed into the driving seat with the 
water lapping his shoulders. It turned 
out that the truck was still able to go 
Raising the pallet above the water line, 
Mr. Lynch made four runs of 150 yards 
each way, carrying three or four people 
each time. 

The “ Corona’’ works production 
manager comments that it could hardiy 
be believed that an electric vehicle 
should operate under these submarine 
conditions. 

Five days after being left on high 
ground the truck was found to be still 
in working order and was later used in 
clearing up operations. Transmission 
and pump motors were found to be 
full of sludge yet still functioning. 
Water and sludge had seeped into the 
hydraulic system which was Grained 
and recharged. 

It says a good deal for the truck and 
its driver that these repeated runs, 
over a rough surface, were safely 
executed under these almost impossible 
conditions. The findings of the service 
engineer who examined the truck raises 
the question—how much underwater 
running would it take to inconvenience 
a Conveyancer fork truck? 


New Noise Reduction 
Powers in Force 


Local authorities have new powers to 
deal with noise and vibration nuisance 
under the Noise Abatement Act, 1960, 
which came into effect on 27 November. 
The Act also gives three or more 
occupiers either of land or premises the 
right to complain to a magistrate if they 
are aggrieved by noise or vibration 
nuisance. 

Under Section 1 of the Act, local 
authorities have power to serve an 
abatement notice on the people causing 
the nuisance, or on the owner or 
occupier of the premises involved. 

If the notice is not obeyed it can be 
enforced through action in a magis- 
trates’ court. Penalties for offences 
range up to fines of £10. 





New Plant and Equipment 


THICKNESS 
GAUGE 


For Plate or Tube 


Ow being marketed is an 8 mm mag- 
netic thickness gauge, identified as 
the model 2211. 

The gauge is designed to measure the 
thickness of sieel tubes or steel plates 
and, in addition, allows the rapid and 
accurate separation of those items that 
are sound from those that are corroded 
beyond a specified margin of safety. 

The equipment is designed for porta- 
bility and the weight has therefore been 
kept down to 30 Ib. It can be operated 
from either mains or batteries as desired, 
there being a 12 volt accumulator built 
into the control unit. Standard mains 
voltages of 110/120 or 200/240 volts 
at a frequency of 50 cycles can be used. 

Two items go to make up the whole 
equipment. There is the control unit 
which measures 164 in wide by 9 in deep 
by 74 in high overall, and the magnetising 
probe connected to the control unit by 
a flexible cable. The operation is said 
to be simple and a skilled man is not 
required. The magnetising probe is 
held to the plate or tube under test, and 


ELECTROLYTIC 
CAPACITORS 


Transistor Circuits 


A NEW range of miniature aluminium 
electrolytic capacitors is designed 
especially for high frequency applications. 
characteristics of the LSR range 
make them suitable for inclusion in 
transistor computers where discharge 
current pulses of 1 microsecond duration 
are encountered. The impedance is low 
at frequencies of 10 kc/s or above and 
the internal resistance during the pulse 
is less than 0-2 ohms. 

The present range has seven ratings 
from 200 uF at 3V to 12 wF at 150V 
working, measured at 50 cycles. At 
present the upper temperature limit is 
40°C ambient, but very good per- 
formance is obtained down to a lower 
limit of —40°C. At this low tempera- 
ture the power factor of a 40 uF 25V 
unit is better than 50 per cent. At 
normal temperatures the power factor 
(which varies with the capacity) ranges 
from 70 per cent for a 200 wF 3V unit 
to 18 per cent for a 12 wF 150V unit, 
both measured at a frequency of 10 kc/s. 

This low internal resistance type of 


CENTRE HOLE 
JACK 


Pull or Push 


A HOLE through the centre of a hydraulic 
jack allows it to be used for pulling 
as well as pushing. 

The Simplex Jenny is a pulling jack 
that can also be fitted with a cap for use 
as a press. It is made in six models of 
which the largest is illustrated. This 
has a capacity of 100 tons and a travel of 
10in. It stands 20in high, is 8in 
outside diameter and weighs 220 Ib. 
The central hole is 2} in diameter. 

Two pumps are fitted, one on each 
side. One is designed to give high speed 
of lift for setting and the other gives low 
speed movement for power application. 
A pressure gauge is included in this 
model. The smallest of the standard 
models has a capacity of 30 tons with a 
centre hole of 14 in and 34 in travel. 

The jacks can all be operated in 
either the vertical or horizontal position 
to suit the work in hand, and typical 
applications include the tensioning of 
reinforcing rods and the pulling in of 
steam tubes. It is particularly claimed 
that the pull exerted is direct and there 


when the magnetising button on the top 
of it is pressed, the steel thickness is 
immediately shown on the meter on the 
control unit. A changeover switch on 
the unit allows a choice of two meter 
scales, the larger covering thicknesses 
up to 8mm. The accuracy of measure- 
ment of thickness is to within plus or 
minus 2 per cent. 

In addition to the scale selection switch, 
there are zero setting and calibrating 
controls for initial setting up; there is 
also a mains on-off switch. The model 
2211 can be supplied with hand or foot 
magnetising control as desired. Though 
the equipment can be bought outright 
if it is so wished, the makers also provide 
an inspection service in which the 2211 
is used. Solus-Schall Limited, County 
Building, Honeypot Lane, Stanmore, 
Middlesex. 


miniature etched foil capacitor is ex- 
tremely compact and the present range 
is supplied contained in an aluminium 
can measuring only jin long by #in 
diameter. All available ratings can be 
supplied in an insulating plastic sleeve if 
required. Plessey Company Limited, 
Ilford, Essex. 


is no twisting as is encountered with 
screw jacks. Equipment and Engineering 
Company Limited, 2 Norfolk Street, 
Strand, London, WC2. 
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WINCH 


Lightweight 
Construction 


T robustness of the P750 winch has 

been maintained although the weight 
has been reduced to 325 Ib which enables 
it to be carried by two men. 

The winch is skid mounted on a light 
alloy frame and powered by an air 
cooled petrol engine. It is designed for 
a maximum working load of 750 Ib with 
a line speed of 100 ft per minute. The 
dum has capacity for 250ft of #% in 
line. The BSA GPL6 engine develops 
4 b.h.p. at the continuous rating and 
includes a built-in reduction unit of 
6 to 1. Engine starting is by means of 
a rope pulley fitted to the front end of 
the crankshaft so the need for starting 
batteries or accumulators is eliminated. 

Drive to the drum is by a 4 in pitch 
single roller chain, running on flame 
hardened steel sprockets, with a cone 
clutch on the drive sprocket. The clutch 
is operated by a hand lever moving the 
drum into engagement on a _ spiral 
threaded shaft. The drum brake is a 
continuous band operated by a pedal, 
and a hand lever is used to maintain the 


WELDING 
POSITIONER 


Power Operated 


ow available in this country is the 
Tehag range of welding positioners. 

The smallest model, the DBIS5, is 
illustrated. It has a capacity for a load 
of 33 Ib with the table horizontal, or with 
the table in the vertical position of up to 
13 Ib at 20 cm from the face. Nine other 
models cover loads up to 10 tons. 

The DBI5 has an infinitely variable 
speed range from 0-3 to 3 r.p.m. with a 
foot operated control for start and stop. 
The plate is 12 in diameter with a built-in 
earthing attachment and can be tilted 
and locked throughout 360° of move- 
ment. A switch on the front of the 
machine allows forward or reverse rota- 
tion. Table height is 1 ft 14 in above 
bench level. It can be supplied on a 
stand as shown or, alternatively, for 
direct mounting on a bench. 

In place of the slotted face plate a 
quick acting chuck can be fitted. The 
geared motor is normally supplied for 
220 V 50 cycles and the carbon brush 
holders for the welding current are 
normally rated at 250 A. Versions rated 


CONTAINER 
LIFT 


Up to 10 cwt 


ONTAINERS weighing up to 10 cwt can 
be lifted and discharged by the 
Hi-Tip. 

The machine has a minimum height 
of 4ft 6in which can be increased by 
the addition of standard vertical sections 
to almost any required value. It is 
made of } in mild steel plate and consists 
of base and top units with the required 
number of intermediate sections. 

In the base, which measures 3 ft by 
4ft 6in, is all the electrical equipment, 
control mechanism and main drive, 
power being supplied by an electric 
motor. The top unit contains the cam 
guides for the tipping action and the 
centre sections have guide rails for the 
carriage. Twin Renold lifting chains 
and sprockets elevate the carriage. 
Manual or sequence operation under 
time control is possible. Lifting speed 
is 30 ft per minute and the tipping angle 
is 30°. The carriage can be adapted 
to take any particular type of container. 
Russell Constructions Limited, Russell 
House, Adam Street, London, WC2. 


brake in the on position. The complete 
equipment is mounted on a light alloy 
fabricated frame with the drum supports 
bolted to it to assist in the renewal of the 
clutch linings which are riveted in posi- 
tion making any necessary relining a 
straightforward operation. 

The winch has an overall length of 
3 ft lin, a width of 2 ft 7 in, and height 
of 1 ft 11in without the clutch lever. 
Woodfield Rochester Limited, Frindsbury 
Works, Rochester, Kent. 


for 500 A are also available. The unit 
without the stand weighs 53 Ib, including 
all electrical equipment. /nterlas Limited, 
9 Church Street, Ampthill, Bedford. 
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TIPPING 
BARROW 


Power Operated 


Power operated but pedestrian con” 

trolled the new LoadAdumP 
transporter eases the labour of handling 
materials. 

The skip has a struck capacity of 
6 cu. ft and is provided with a digging 
lip. As shown in the illustration, for 
loading the barrow is tipped forward and 
advances under power from the road 
wheels. The Aspera air cooled four 
stroke engine develops 34 h.p. at 3,600 
r.p.m. and drives a Dri-Draulic torque 
converter fitted with a_ centrifugal 
clutch. The drive to the wheels is by a 
B-section cog belt and a spur gearbox 
of the constant mesh type gives a 
reduction of 22 to 1. 

With a full load the barrow will 
climb a gradient of 1 in 3 and will 
operate over bad ground conditions. 
The wheels have 16in by 4 in tractor 
implement tyres. On reaching the 
site the load is deposited by releasing 
the skip catch, allowing the skip itself 
to tip forward while the structure of the 
barrow remains horizontal. 


TRANSPORTER 
AND SPRAYER 


Concretes and Mortars 


SMALL pneumatic transporter and 

sprayer for concretes and mortars, 
the Lancy, is now being made in Great 
Britain under licence. 

The basic unit, the transporter, shown 
in the illustration, is available in two 
sizes, having capacities of 4} cu. ft and 
6% cu. ft respectively. A compressor 
with a capacity of 75 cu. ft per minute 
is required to discharge the transporter. 
The base outlet is fitted with a semi- 
flexible pipe which may be used up to 
a maximum length of 160 ft. A discharge 
box is available. For good discharge, 
concretes should be made with aggregates 
that will pass a ¢in mesh and mortars 
have a cement/sand ratio at least as 
rich as 1: 5. 

Either model of the transporter can 
be used as a sprayer by fitting it with 
one of the three nozzles that are available. 
The nozzles are suitable for concretes 
made with gin or 4 in aggregates or for 
mortars. For handling either grade of 
concrete, a compressor with a capacity 
of 110 cu. ft per min is required, but for 


LIFTING 
MAGNET 


Single Casting 


ECENTLY introduced, the “* integral ” 
range of lifting magnets is available 
in sizes from 24 in to 77 in diameter. 

These new magnets differ from the 
earlier range in that they have a single 
high permeability steel casting forming 
the body, in place of the separate magnet 
top and rolled steel outer ring of the 
“composite” design. It is claimed 
that they are more robust and involve 
less machining than the previous models 
making them cheaper to produce. 

Another change is that the winding 
fitted consists of a high conductivity 
copper coil with a new _ insulation 
claimed to give an improved per- 
formance compared with cotton or 
asbestos. Vacuum drying and bitumen 
impregnation complete the sealing as in 
earlier types. 

There are 11 sizes in the range. 
A special 38 in model is made particularly 
light for use with mobile cranes. It will 
lift steel ingots or armour plate up to 
approximately 10 tons, or scrap sheet and 
turnings up to 3361b. The largest 


It is claimed that the power loading 
capability is unique in a machine of this 
capacity and that the ability to load 
from a dump or to scrape the floor 
clean adds greatly to the uses to which 
it can be put. Other savings claimed are 
for speed and fatigue. The barrow is 
particularly suitable for operation on 
smaller sites which do not justify large 
and expensive machines. Road Machines 
(Drayton) Limited, West Drayton, 
Middlesex. 


mortars this can be reduced to 35 cu. ft 
per min. Both materials can be delivered 
to a working height of 26ft. As a 
mortar projector, the output is between 
17 and 28 cu. ft per hour; for concretes, 
the output is between 35 and 70 cu. ft 
per hour. Machinery (Continental) 
Limited, 42 Park Street, London, W1. 





model will lift approximately 67,000 Ib 
of ingots. W. E. Burnand and Son 
Limited, Duo Works, Shoreham Street, 
Sheffield 1. 





New Plant and Equipment. 


TORQUE 
METER 


Continuous Indication 


Continvot $s indication of the torque in 
a driving shaft is given by the 
TMR-3 torque meter. 

The instrument is connected directly 
in the line of shafting, the drive being 
taken by a torsion bar to the output 
coupling. The input and output coupl- 
ings are mounted on sleeves and any 
relative movement between (them due to 
twist in the torsion bar) is magnified 
by a train of epicyclic gears and trans- 
mitted to the indicator, the dial of which 
is graduated in Ib-ft. Since the only 
function of the gears is to measure the 
twist, they can be made light and small. 

The power range that can be measured 
is up to 850 lb-ft at speeds from zero 
to 25,000 r.p.m. with negligible power 
consumption. The two sleeves have 
dogs at their mating ends that give a 
direct drive in the event of the torque 
exceeding the capacity of the instrument. 
When required for remote indication on 
a distant panel, a 230 V a.c. synchro- 
torque transmitter is coupled to the 
indicator and used in conjunction with a 


GAS DRIER 


Continuous 
Operation 


HE aim of the BZ Autosorbers is to 

provide a low price drier for air or 

other gases with a sound performance 
and good appearance. 

The units are designed to operate 
fully automatically using commercial 
adsorbent media, including activated 
alumina, molecular sieves, silica gel, or 
Sorbead, to their best capacity. The 
use of molecular sieves allows carbon 
dioxide to be adsorbed, thereby extend- 
ing the useful range of the units. 
Standard models are arranged for electric 
reactivation but can also be converted 
to steam. 

A range of sizes is being made of 
which typical operating figures are 
from 25 to 500 cu. ft per min at 100 Ib per 
sq. in, or 5 to 100 cu. ft per min at 
atmospheric pressure. It is claimed for 
the new units that they offer a consider- 
able saving in floor space, figures 
quoted showing a reduction from an 
area of 15 sq. ft to 10 sq. ft and from 
33 sq. ft to 23 sq. ft. Operation is on 
the two tower principle with automatic 


FILTER 


For Compressed 
Air Systems 


SPECIALLY designed for removing oil 

from compressed air systems, a new 
range of filters uses activated charcoal 
as the medium. 

The filters are made in five sizes with 
capacities from 3 to 120 cu. ft per minute. 
They consist of an outer case and lid 
with a cartridge of activated charcoal. 
Provision is made for four point wall 
mounting. The cartridge collects the 
oil by adsorption and is stated to be so 
effective that even the smell is removed. 
The normal life of an element is 1,000 to 
1,500 working hours. 

Quick and easy replacement of the 
cartridge is claimed. The air inlets are 
located at the bottom and the outlets 
at the side so that when changing the 
element it is not necessary to break 
connections. The lid seals with an 
O-ring, and is simply unbolted, the old 
element lifted out and the new one 
dropped in. The filters conform to 
British Standards where applicable. 
Alfred Bullows and Sons Limited, Long 
Street, Walsall, Staffordshire. 


synchro receiver. For the measurement 
of lower torques to a greater accuracy, 
the standard torsion bar can be replaced 
by a lighter one with a corresponding 
change in dial calibration. The accu- 
racy of the standard unit is to within 
0:5 per cent of full scale deflection. 
It is mounted in the upright position on 
the four lugs provided and is lubricated 
at low pressure from an external supply 
Sir George Godfrey and Partners (indus- 
trial) Limited, Hanworth, Middlesex. 


changeover, and additional equipment 
includes apparatus for purge re-use. 
AEI-Birlec Limited, Tyburn Road, Erding- 
ton, Birmingham 24. 








New Plant and Equipment 


THICKNESS 
GAUGE 


For Plate or Tube 


ow being marketed is an 8 mm mag- 
netic thickness gauge, identified as 
the model 2211. 

The gauge is designed to measure the 
thickness of steel tubes or steel plates 
and, in addition, allows the rapid and 
accurate separation of those items that 
are sound from those that are corroded 
beyond a specified margin of safety. 

_The equipment is designed for porta- 
bility and the weight has therefore been 
kept down to ib. It can be operated 
from either mains or batteries as desired, 
there being a 12 volt accumulator built 
into the control unit. Standard mains 
voltages of 110/120 or 200/240 volts 
ata frequency of 50 cycles can be used. 

Two items go to make up the whole 
equipment. There is the control unit 
which measures 164 in wide by 9 in deep 
by 74 in high overall, and the magnetising 
probe connected to the control unit by 
@ flexible cable. The operation is said 
to be simple and a skilled man is not 
required. The magnetising probe is 
held to the plate or tube under test, and 


ELECTROLYTIC 
CAPACITORS 


Transistor Circuits 


NEW range of miniature aluminium 
electrolytic capacitors is designed 
especially for high frequency applications. 
The characteristics of the LSR range 
make them suitable for inclusion in 
transistor computers where discharge 
current pulses of 1 microsecond duration 
are encountered. The impedance is low 
at frequencies of 10 kc/s or above and 
the internal resistance during the pulse 
is less than 0-2 ohms. 

The present range has seven ratings 
from 200 uF at 3V to 12 wF at 150V 
working, measured at 50 cycles. At 
present the upper temperature limit is 
40°C ambient, but very good per- 
formance is obtained down to a lower 
limit of —40°C. At this low tempera- 
ture the power factor of a 40 uF 25V 
unit is better than 50 per cent. At 
normal temperatures the power factor 
(which varies with the capacity) ranges 
from 70 per cent for a 200 uF 3V unit 
to 18 per cent for a 12 wF 150V unit, 
both measured at a frequency of 10 kc/s. 

This low internal resistance type of 


CENTRE HOLE 
JACK 


Pull or Push 


HOLE through the centre of a hydraulic 
jack allows it to be used for pulling 
as well as pushing. 

The Simplex Jenny is a pulling jack 
that can also be fitted with a cap for use 
as a press. It is made in six models of 
which the largest is illustrated. This 
has a capacity of 100 tons and a travel of 
10in. It stands 20in high, is 8 in 
outside diameter and weighs 220 Ib. 
The central hole is 2} in diameter. 

Two pumps are fitted, one on each 
side. One is designed to give high speed 
of lift for setting and the other gives low 
speed movement for power application. 
A pressure gauge is included in this 
model. The smallest of the standard 
models has a capacity of 30 tons with a 
centre hole of 14 in and 3% in travel. 

The jacks can all be operated in 
either the vertical or horizontal position 
to suit the work in hand, and typical 
applications include the tensioning of 
reinforcigg rods and the pulling in of 
steam tubes. It is particularly claimed 
that the pull exerted is direct and there 


when the magnetising button on the top 
of it is pressed, the steel thickness is 
immediately shown on the meter on the 
control unit. A changeover switch on 
the unit allows a choice of two meter 
scales, the larger covering thicknesses 
up to 8mm. The accuracy of measure- 
ment of thickness is to within plus or 
minus 2 per cent. 

In addition to the scale selection switch, 
there are zero setting and calibrating 
controls for initial setting up; there is 
also a mains on-off switch. The model 
2211 can be supplied with hand or foot 
magnetising control as desired. Though 
the equipment can be bought outright 
if it is so wished, the makers also provide 
an inspection service in which the 2211 
is used. Solus-Schall Limited, County 
Building, Honeypot Lane, Stanmore, 
Middlesex. 


miniature etched foil capacitor is ex- 
tremely compact and the present range 
is supplied contained in an aluminium 
can measuring only jin long by ¢in 
diameter. All available ratings can be 
supplied in an insulating plastic sleeve if 
required. Plessey Company Limited, 
Ilford, Essex. 


is no twisting as is encountered with 
screw jacks. Equipment and Engineering 
Company Limited, 2 Norfolk Street, 
Strand, London, WC2. 
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WINCH 


Lightweight 
Construction 


T# robustness of the P750 winch has 

been maintained although the weight 
has been reduced to 325 Ib which enables 
it to be carried by two men. 

The winch is skid mounted on a light 
alloy frame and powered by an air 
cooled petrol engine. It is designed for 
a maximum working load of 750 Ib with 
a line speed of 100 ft per minute. The 
dum has capacity for 250ft of ¥% in 
line. The BSA GPL6 engine develops 
4 b.h.p. at the continuous rating and 
includes a built-in reduction unit of 
6 to 1. Engine starting is by means of 
a rope pulley fitted to the front end of 
the crankshaft so the need for starting 
batteries or accumulators is eliminated. 

Drive to the drum is by a 4in pitch 
single roller chain, running on flame 
hardened steel sprockets, with a cone 
clutch on the drive sprocket. The clutch 
is operated by a hand lever moving the 
drum into engagement on a spiral 
threaded shaft. The drum brake is a 
continuous band operated by a pedal, 
and a hand lever is used to maintain the 


WELDING 
POSITIONER 


Power Operated 


Now available in this country is the 
Tehag range of welding positioners. 

The smallest model, the DBIS5, is 
illustrated. It has a capacity for a load 
of 33 Ib with the table horizontal, or with 
the table in the vertical position of up to 
13 Ib at 20 cm from the face. Nine other 
models cover loads up to 10 tons. 

The DBI5 has an infinitely variable 
speed range from 0-3 to 3 r.p.m. with a 
foot operated control for start and stop. 
The plate is 12 in diameter with a built-in 
earthing attachment and can be tilted 
and locked throughout 360° of move- 
ment. A switch on the front of the 
machine allows forward or reverse rota- 
tion. Table height is 1 ft 14 in above 
bench level. It can be supplied on a 
stand as shown or, alternatively, for 
direct mounting on a bench. 

In place of the slotted face plate a 
quick acting chuck can be fitted. The 
geared motor is normally supplied for 
220 V 50 cycles and the carbon brush 
holders for the welding current are 
normally rated at 250 A. Versions rated 


CONTAINER 
LIFT 


Up to 10 cwt 


CONTAINERS weighing up to 10 cwt can 
be lifted and discharged by the 
Hi-Tip. 

The machine has a minimum height 
of 4ft 6in which can be increased by 
the addition of standard vertical sections 
to almost any required value. It is 
made of { in mild steel plate and consists 
of base and top units with the required 
number of intermediate sections. 

In the base, which measures 3 ft by 
4ft 6in, is all the electrical equipment, 
control mechanism and main drive, 
power being supplied by an electric 
motor. The top unit contains the cam 
guides for the tipping action and the 
centre sections have guide rails for the 
carriage. Twin Renold lifting chains 
and sprockets elevate the carriage. 
Manual or sequence operation under 
time control is possible. Lifting speed 
is 30 ft per minute and the tipping angle 
is 30°. The carriage can be adapted 
to take any particular type of container. 
Russell Constructions Limited, Russell 
House, Adam Street, London, WC2. 


brake in the on position. The complete 
equipment is mounted on a light alloy 
fabricated frame with the drum supports 
bolted to it to assist in the renewal of the 
clutch linings which are riveted in posi- 
tion making any necessary relining a 
Straightforward operation. 

The winch has an overall length of 
3 ft 1 in, a width of 2 ft 7 in, and height 
of 1 ft 11 in without the clutch lever. 
Woodfield Rochester Limited, Frindsbury 
Works, Rochester, Kent. 


for 500 A are also available. The unit 
without the stand weighs 53 |b, including 
all electrical equipment. /nterlas Limited, 
9 Church Street, Ampthill, Bedford. 
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TIPPING 
BARROW 


Power Operated 


Power operated but pedestrian con” 

trolled the new LoadAdumP 
transporter eases the labour of handling 
materials. 

The skip has a struck capacity of 
6 cu. ft and is provided with a digging 
lip. As shown in the illustration, for 
loading the barrow is tipped forward and 
advances under power from the road 
wheels. The Aspera air cooled four 
stroke engine develops 34 h.p. at 3,600 
r.p.m. and drives a Dri-Draulic torque 
converter fitted with a _ centrifugal 
clutch. The drive to the wheels is by a 
B-section cog belt and a spur gearbox 
of the constant mesh type gives a 
reduction of 22 to 1. 

With a full load the barrow will 
climb a gradient of 1 in 3 and will 
operate over bad ground conditions. 
The wheels have 16in by 4in tractor 
implement tyres. On reaching the 
site the load is deposited by releasing 
the skip catch, allowing the skip itself 
to tip forward while the structure of the 
barrow remains horizontal. 


TRANSPORTER 
AND SPRAYER 


Concretes and Mortars 


SMALL pneumatic transporter and 

sprayer for concretes and mortars, 
the Lancy, is now being made in Great 
Britain under licence. 

The basic unit, the transporter, shown 
in the illustration, is available in two 
sizes, having capacities of 4} cu. ft and 
6% cu. ft respectively. A compressor 
with a capacity of 75 cu. ft per minute 
is required to discharge the transporter. 
The base outlet is fitted with a semi- 
flexible pipe which may be used up to 
a maximum length of 160 ft. A discharge 
box is available. For good discharge, 
concretes should be made with aggregates 
that will pass a ¢in mesh and mortars 
have a cement/sand ratio at least as 
rich as 1: 5. 

Either model of the transporter can 
be used as a sprayer by fitting it with 
one of the three nozzles that are available. 
The nozzles are suitable for concretes 
made with #in or 4 in aggregates or for 
mortars. For handling either grade of 
concrete, a compressor with a capacity 
of 110 cu. ft per min is required, but for 


LIFTING 
MAGNET 


Single Casting 


RE&centiy introduced, the “ integral ” 
range of lifting magnets is available 
in sizes from 24 in to 77 in diameter. 

These new magnets differ from the 
earlier range in that they have a single 
high permeability steel casting forming 
the body, in place of the separate magnet 
top and rolled steel outer ring of the 
“composite”’ design. It is claimed 
that they are more robust and involve 
less machining than the previous models 
making them cheaper to produce. 

Another change is that the winding 
fitted consists of a high conductivity 
copper coil with a new _ insulation 
claimed to give an improved per- 
formance compared with cotton or 
asbestos. Vacuum drying and bitumen 
impregnation complete the sealing as in 
earlier types. 

There are 11 sizes in the range. 
A special 38 in model is made particularly 
light for use with mobile cranes. It will 
lift steel ingots or armour plate up to 
approximately 10 tons, or scrap sheet and 
turnings up to 3361b. The largest 
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It is claimed that the power loading 
capability is unique in a machine of this 
capacity and that the ability to load 
from a dump or to scrape the floor 
clean adds greatly to the uses to which 
it can be put. Other savings claimed are 
for speed and fatigue. The barrow is 
particularly suitable for operation on 
smaller sites which do not justify large 
and expensive machines. Road Machines 
(Drayton) Limited, West Drayton, 
Middlesex. 





mortars this can be reduced to 35 cu. ft 
per min. Both materials can be delivered 
to a working height of 26ft. As a 
mortar projector, the output is between 
17 and 28 cu. ft per hour; for concretes, 
the output is between 35 and 70 cu. ft 
per hour. Machinery (Continental) 
Limited, 42 Park Street, London, W1. 








model will lift approximately 67,000 Ib 
of ingots. W. E. Burnand and Son 
Limited, Duo Works, Shoreham Street, 
Sheffield 1. 
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New Plant and Equipment 


TORQUE 
METER 


Continuous Indication 


Continvous indication of the torque in 
a driving shaft is given by the 
TMR-3 torque meter. 

The instrument is connected directly 
in the line of shafting, the drive being 
taken by a torsion bar to the output 
coupling. The input and output coupl- 
ings are mounted on sleeves and any 
relative movement between (them due to 
twist in the torsion bar) is magnified 
by a train of epicyclic gears and trans- 
mitted to the indicator, the dial of which 
is graduated in lb-ft. Since the only 
function of the gears is to measure the 
twist, they can be made light and small. 

The power range that can be measured 
is up to 850 lb-ft at speeds from zero 
to 25,000 r.p.m. with negligible power 
consumption. The two sleeves have 
dogs at their mating ends that give a 
direct drive in the event of the torque 
exceeding the capacity of the instrument. 
When required for remote indication on 
a distant panel, a 230 V a.c. synchro- 
torque transmitter is coupled to the 
indicator and used in conjunction with a 


GAS DRIER 


Continuous 
Operation 


HE aim of the BZ Autosorbers is to 

provide a low price drier for air or 

other gases with a sound performance 
and good appearance. 

The units are designed to operate 
fully automatically using commercial 
adsorbent media, including activated 
alumina, molecular sieves, silica gel, or 
Sorbead, to their best capacity. The 
use of molecular sieves allows carbon 
dioxide to be adsorbed, thereby extend- 
ing the useful range of the units. 
Standard models are arranged for electric 
reactivation but can also be converted 
to steam. 

A range of sizes is being made of 
which typical operating figures are 
from 25 to 500 cu. ft per min at 100 Ib per 
sq. in, or 5 to 100 cu. ft per min at 
atmospheric pressure. It is claimed for 
the new units that they offer a consider- 
able saving in floor space, figures 
quoted showing a reduction from an 
area of 15 sq. ft to 10 sq. ft and from 
33 sq. ft to 23 sq. ft. Operation is on 
the two tower principle with automatic 


FILTER 


For Compressed 
Air Systems 


SPECIALLY designed for removing oil 

from compressed air systems, a new 
range of filters uses activated charcoal 
as the medium. 

The filters are made in five sizes with 
capacities from 3 to 120 cu. ft per minute. 
They consist of an outer case and lid 
with a cartridge of activated charcoal. 
Provision is made for four point wall 
mounting. The cartridge collects the 
oil by adsorption and is stated to be so 
effective that even the smell is removed. 
The normal life of an element is 1,000 to 
1,500 working hours. 

Quick and easy replacement of the 
cartridge is claimed. The air inlets are 
located at the bottom and the outlets 
at the side so that when changing the 
element it is not necessary to break 
connections. The lid seals with an 
O-ring, and is simply unbolted, the old 
element lifted out and the new one 
dropped in. The filters conform to 
British Standards where applicable. 
Alfred Bullows and Sons Limited, Long 
Street, Walsall, Staffordshire. 





synchro receiver. For the measurement 
of lower torques to a greater accuracy, 
the standard torsion bar can be replaced 
by a lighter one with a corresponding 
change in dial calibration. The accu- 
racy of the standard unit is to within 
0-5 per cent of ful! scale deflection. 
It is mounted in the upright position on 
the four lugs provided and is lubricated 
at low pressure from an external supply 
Sir George Godfrey and Partners (Indus- 
trial) Limited, Hanworth, Middlesex. 
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changeover, and additional equipment 
includes apparatus for purge re-use. 
AEI-Birlec Limited, Tyburn Road, Erding- 
ton, Birmingham 24. 
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When Engineers and Architects Cooperate 


By H. L. Ford, F.R.L.B.A., A.M.P.T.1. 
Architect Associate to Sir Alexander Gibb and Partners 


Both engineers and architects 
have the common problem of 
making a structure suitable for 
its purposes. The approach 
from different standpoints can 
be the basis for collaboration. 


Wwe I was a young student in a provincial 
_" _ architect’s office, one of the most scathing 
criticisms used by my superiors was to refer to 
a design as “ engitecture.” When I studied a 
few local pumping stations which endeavoured 
to display every known classical style of archi- 
tecture in one building, I realised the implication. 
My scorn for the engineers’ attempts at archi- 
tecture was combined with annoyance when 
I saw illustrations of pleasant new local buildings 
accredited to the Borough Engineer but which 
I knew to be designed by his anonymous 
architectural staff. 
_ That was a long time ago and those minor 
irritations have now assumed a little more 
perspective. Since then I have worked for 
many years side by side with engineers and 
I realise that we are complementary, one to the 
other. 


MUTUAL RESPECT 


As a member of the architectural department 
of a large firm of consulting engineers I have 
been able to experience at close quarters the 
collaboration which can—and should—exist 
between the two professions. Within an organ- 
isation of this kind, which handles a tremendous 
variety of work, the constant liaison of effort 
creates a mutual respect in which professional 
feuds are forgotten in the common desire to 
produce a good job. 

This respect starts at the top and consequently 
the architect enjoys a status of equality among 
his engineering colleagues which promotes and 


The underground power house at Kariba where 
great use has been made of colour. 


fosters this essential collaboration; thus, every 
job which this firm handles is carried out as 
a combined operation. In those instances when 
the clients have appointed an architect indepen- 
dently the same collaboration has always been 
in evidence. Among examples which come 
readily to mind is the Guinness Brewery at 
Park Royal with Sir Giles Gilbert Scott as the 
consulting architect; the Team Valley Trading 
Estate and, more recently, Queenhill Bridge on 
the Ross Spur Highway, both with Sir William 
Holford as the architectural consultant; and 
on the North of Scotland Hydro-Electric work 
in collaboration with Scottish firms of architects, 
such as Tarbolton and Auchterlony or Shearer 
and Annand. 

I believe that the need for a closer relationship 
between the two professions is now receiving 
recognition. If it is not then I hope that this 
article might at least stimulate thought on the 
dangers of continued segregation. But it might 
be relevant to examine how this situation of 
mutual disrespect developed. 

The word architect derives from the Greek 
archi meaning chief and tektor meaning worker, 
the master builder, and as well as being builder, 
clerk-of-works and artisan he was architect and 
engineer. There may have been a specialist 
engineer branch of the master builders respon- 
sible for the engineering skill displayed in the 
great bridges and aqueducts, but they were not 
known as such up to the 17th century. We first 
hear of the engineer in the military field and it 
was when he began to adapt his knowledge of 
ironwork to buildings that the civilian engineer 
emerged and took a greater interest in building 
construction. It was probably then that the 
architects found themselves in conflict. 


UNIVERSAL INTEREST 


The architects became separated from the 
master builders and many became more academic 
than practical. Some, no doubt, justified the 
description they got of being the chaps who added 
the decoration, put the windows in the elevations 
and possibly designed the toilets. In the 19th 
century Sir Thomas Jackson tried to restore the 
position and said that “ architecture does not 
consist of beautifying buildings but in building 
beautifully.” And this underlies one of the 
main differences between the methods of training 
adopted by the two professions which differ 
considerably, though they nonetheless have 
much incommon. The civil engineer’s education 
is based upon his Institution’s dictum of 
“ directing the great sources of power in nature 
for the use and convenience of man” and his 
training covers the structural field in great detail. 
The architect’s training might be described as 
mainly concerned with enclosing space for 
human occupation and particular regard is 
given to amenity and aesthetics. His training 
covers the structural field in rather more general 
terms than the engineer and has an emphasis on 
planning and design without subordinating the 
plan to the structure, or vice versa. 

Interest in architecture is universal, but the 
study and practice of architecture attracts 
normally the person with a natural bent towards 
art and a more sensitive appreciation of form 
and colour, qualities which are nurtured in 
training. In consequence, the architect’s ap- 
praisal of a building differs from the engineer's. 
It would be of inestimable value to the two 
professions if, in their training, each educational 
syllabus could include a study and appreciation 
of the other’s work, preferably by a period of 
combined study. I have travelled widely in the 
company of engineers and, without doubt, in 
expressing our views of a building or any 


structure, we each learn a lot from the other. 
This combination of thought forms a good basis 
for collaboration. 

When new work comes into the office the 
requirements are studied to assess the extent to 
which the various departments will be involved. 
It will be appreciated that the bulk of the work 
handled by consulting firms with which the 





The spillway in Kariba dam. 


author is associated must inevitably be of an 
engineering character but seldom can any job 
dispense with architectural assistance entirely 
and collaboration between the professions 
starts at the very early project report stage. 
Obviously the extent of the architect’s con- 
tribution varies according to the nature of the 
job. In some instances it is little more than 
advice on aesthetics, but his work assumes its 
most complete application in the many buildings 
associated with civil engineering projects. These 
buildings may represent a mere fraction of the 
job measured in terms of finance though, 
paradoxically, they often become the main 
visual centres of interest. 

Provided the completed job fulfils efficiently 
its function, the final success of the schemes will 
so often be adjudged on appearance, finishes, 
colours—a most important item—and even the 
shape of the door knobs. Thus success can only 
be assured when all the designers within a team 
realise the importance of full collaboration. 


HYDROELECTRIC POWER 


The most recent job which illustrates these 
many facets of a successful collaboration is the 
Kariba Hydro-Electric Scheme in the Federation 
of Rhodesia and Nyasaland (ENGNG., 13 May °60, 
vol. 189, p. 651). In this case other engineering 
co-consultants were involved, including the 
French firms of Coyne and Bellier and Sogei, in 
addition to the British firm of Merz and 
McLellan. 

The consulting engineers maintained the 
close stcontact with the archi'ects who were 
thus able to give considerable «ssistance in all 
matters pertaining to appearan --—the spillway, 
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the balustrade, the abutments, the lighting; in 
fact, every feature which, unless given careful 
consideration, might detract from the impressive 
appearance of the dam. Perhaps the most 
striking of the features incorporated within the 
dam structure is the spillway, the final scheme 
for which, prompted by the late M. André 
Coyne, is shown in the sketch. 

Illustrative of the importance of finishes, the 
underground power station at Kariba is a good 
example. It is without doubt a major feat of 
engineering but, like so many schemes, only a 
relatively small part is seen. The accompanying 
picture shows part of the operating floor but the 
lower galleries, the surge chambers, the intakes 
and all those involved organic tunnels are not 
for the publiceye. In fact, very little can be seen 
of the skilful efforts of the engineers. The visitors 
see only a vast hall nearly 500 ft long, six great 
turbines encased in sheet steel painted a brilliant 
red, a deep blue plastic lining to the vault, a 
great scroll-like suspended canopy concealing the 
ventilation ducting and reflecting light from 
fittings in recessed troughs along the walls. 
It is still only partly finished but already is an 
impressive sight, gained only by the enthusiastic 
cooperation of the engineers and architects. 


EXCHANGE OF IDEAS 


Within the same hall are many other examples 
of the same kind of close team work, Ata very 
early stage the mechanical and electrical consult- 
ing engineers and the architects got together and 
discussed those main items of plant which would 
clearly be visible in the completed scheme. 
Details of finish were agreed, colour schemes were 
established and manufacturers contacted. In 
consequence, the control cubicle panels were 
stoved at works to the exact shade within the 
colour scheme, the detailed design of the machine 
casings was adjusted to fit in with the main 
decoration scheme, handrailing was controlled, 
and there were many firms involved, all only too 
keen to contribute to a successful result. 

But the architect's work is by no means con- 
fined to clothing the engineer’s structure. On 
this same scheme the architects were responsible 
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Curved concrete shells of the Gallaher cigarette factory. 


The architect’s contribution to thermal power 
stations is perhaps more obvious. Over the 
last decade there have been many great thermal 
power stations built which have been imposed 
on the rural and semi-rural landscapes. This has 
been a sore subject of discussion for many years 
and though this aspect of development is some- 
what outside the scope of this article it is impor- 
tant to record how the engineer-architect relation- 
ship has endeavoured to ameliorate the intrusion 
by these large structures. 

The power station buildings themselves have 
obviously created controversy, but not more than 
the cooling towers, the chimneys, the conveyor 
systems and the miscellania which surrounds the 
main buildings. Within limits the architect 
has been able to advise on the shape of cooling 
towers and especially in cases where additional 
towers are alongside existing. Improvements 
have been obtained to the fenestration and 
alignment of coal conveyors and the treatment 
of their junction towers by close liaison with the 
mechanical designers. 





Queenhill viaduct for the Ross Spur Motorway. 


for the township—its location, its layout, its 
houses, schools, hospital, post office, everything 
in fact to provide a home for the labour required 
to build the dam. In this case the emphasis of 
control passes from the engineer to the architect, 
as also with the offices and control building 
and other buildings which are essentially in the 
architect’s province. 

Not only at Kariba but also at Owen Falls in 
Uganda and in the Scottish Hydro-Electric 
schemes the architects have been able to assist 
in the design of essentially mechanical equip- 
ment, such as gate-lifting gantries. Visits were 
made to works and the designs discussed with 
manufacturers to ensure that the appearance 
would be satisfactory. 


The design of the main buildings, the boiler 
house and the turbine hall is largely dictated by 
the plant they house and usually a three-way 
exchange of ideas is necessary before a final 
scheme is produced. With give and take on all 
sides, the early mutual study of the many 
problems that are involved in these complex 
buildings will iron out the difficulties, the 
mechanical engineer will get a more compact 
plan, the civil engineer has a less awkward 
building to frame and the architect doesn’t 
suffer from pimples on the roof. 

There are many instances of successful cooper- 
ation in the industrial field, one of the most 
recently completed being the Gallaher cigarette 
factory in Northern Ireland. Its plan form, its 


structural design and its appearance, inside and 
out, show a lot of original thought, but so closely 
were the designers working that neither profession 
can really claim to be the source of inspiration. 
The ‘illustration shows the roof form over the 
cigarette making halls—a series of curved concrete 
shells forming north lights and spanning between 
100 ft long cross beams made up of a series of 
prestressed concrete boxes, post-stressed to pro- 
vide a hollow beam which has been employed to 
house the air conditioning ducts and other service 
mains. 
BENEFITS 


I have touched only upon the practical com- 
bination of the essential qualities which the 
engineer and the architect possess. Within an 
organisation they will naturally come to terms 
with each other. Practising consultants can 
also collaborate with success as we have seen on 
many occasions—provided the remuneration for 
each can be satisfactorily settled. But herein 
lies another rub. The average building owner 
is obviously not going to pay two sets of fees 
if he can possibly avoid it and in fact quite a 
different state of affairs is beginning to emerge. 
This arises in two ways. First is the trend 
among large building owners to employ their 
own staff of architects and engineers, a system 
which judged from the many recent advertise- 
ments, is increasing in favour among employers. 
Then there is the growing tendency of big firms 
of contractors to employ their own professional 
staff and offer an all-in service on the USA lines 
of consultant-contractor and package deal. 
In either case this must surely limit the free 
expression of the professional employees and 
result in a downgrading of status, possibly 
producing mediocre architecture and engineering 
that is controlled by committees and boards of 
directors. 

Unless some serious thinking is done very 
soon the outlook for the status of architects and 
engineers is very uncertain. There will, no 
doubt, still be the giants of each profession with 
their many departmental resources to design and 
administer the vast projects which are beyond 
the scope of the domestically employed staff or 
single “‘all-in”’ contractor. There will also 
still be the small one or two new firms who will 
retain their professional status, especially in the 
provinces; but the majority of the profession will 
be attached to industry, local or Government 
Service or to contractors—assistants to the new 
“* master builders.” 

All this is but a corollary to the subject of this 
article but collaboration between the professions 
must be taken to its ultimate stage if we stil! 
want building owners to wear a path to our door 
The question of remuneration must be resolved. 
Further, it must be shown that by retaining 
consultants economy in overall costs will result, 
together with imaginative and progressive design. 
One major contribution will be the closer 
relationship between architect and engineer, 
working as a single team. 
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Good design can, first, reduce 
the risk of accident, and 
second, heip to limit injury 
should a crash occur. 


5 lie motor-car occupies rather a _ special 
position, in that it is frequently a man’s 
most expensive personal possession apart from 
his house, yet it is becoming more and more an 
item of utility for the masses, and must be 
viewed in that light by all except the select few 
manufacturers producing what used to be 
known as “ gentlemen’s carriages.” With an 
ever increasing number of cars on the road, the 
general standard of driving tends to fall rather 
than rise, and at the same time, the increasing 
degree of congestion resulting from more and 
more cars per acre must clearly indicate two 
things to the car manufacturer; the need for 
cheap compact cars, and to design for safety. 
There are a number of ways of approaching 
the problem of providing the greatest degree of 
safety, and as with almost all matters connected 
with car design, it is often very much a matter of 


With the growing number of road users and 
increasing traffic density, crashes become more 
frequent and safety a paramount consideration. 


compromise to arrive at the best overall solution. 
It is difficult to place any one factor as the most 
important single consideration because there are 
many aspects to the problem, but these can per- 
haps be grouped in two ways. One can try in 
the first place to design so that the risk of an 
accident is reduced, or one can adopt the view 
that any car is at some time almost certain to be 
involved in some kind of crash, and try to 
arrange things so that if this happens there will 
be the smallest possible risk to life and limb. 


TREAD PATTERN AND ADHESION 


Both approaches involve a very detailed 
study of almost all the components in what is a 
very complicated piece of machinery. Basically, 
a car is a box on wheels, transporting persons 
and goods over roads with differing degrees of 
surface, and under the control of a driver. 
Developing this line of thought, and all other 
things being equal, the first requirement must be 
limited by the degree of adhesion between 
tyres and road surface. Adhesion is affected 
by tyre tread and road surface, but the degree of 
friction between these two is subject to very 
considerable changes caused by weather condi- 
tions. A light shower of rain following a dry 
spell in summer, when roads have become coated 
with rubber dust and oil, or a sharp frost forming 
in winter, can completely transform road condi- 
tions in a very short space of time. These two 
factors alone can account for a very large number 
of minor accidents as well as the more serious 
ones. It is not possible to stop the rain from 
falling, or the frost from forming—although in 
the United States some road junctions have 


By John Rabson, A.M.I.Mech.E., M.S.A.E. 


been heated to overcome trouble—3o the next 
approach must be in two directions: the tyre 
manufacturer working towards the provision of 
greater adhesion between tyre and road, and the 
car manufacturer himself providing a vehicle 
that is inherently stable. 

Already much work has been done over the 
years on tyre tread pattern, and this is in itself an 
extremely complicated problem. Factors such 
as adhesion have to be considered in conjunction 
with other items—for example, tyre noise, life, 
and ability to withstand sustained high speeds. 
Of recent years, work has been conducted on 
alternative materials which do in fact provide 
greater adhesion than natural rubber under 
adverse weather conditions, and may in future 
make a significant contribution towards road 
safety. This advantage may be possible only 
at the expense of slightly greater power absorp- 
tion by the tyres, which although it may go 
unnoticed on larger vehicles with a generous 
amount of excess power available, and would 
show up only in terms of a slightly increased 
petrol consumption, might well have to be 
taken into consideration at a fundamental stage 
in the design of small cheap cars. 


RESPONSE TO FEEL 


Whenever he drives, the man at the wheel is 
continually receiving signals which are triggered 
off by “ feel ’’ resulting from the effects of motion, 
largely between tyres and road. These are 
transmitted to his brain via five points on his 
anatomy—hands, feet and seat. The pilots’ 
expression of “* flying by the seat of his pants ” 
does in fact have a counterpart in car driving. 
To be more precise, the general change in attitude 
(for example, if the back end of the vehicle is 
about to break away or slide) is generally noticed 
first by feet and seat, while a change in steering 
qualities or front end adhesion can generally 
be detected by the hands on the steering wheel. 

Any approach to design for safety must take 
into account these considerations, and one major 
task which confronts the designer is to produce 
a combined mechanism that will facilitate the 
transmission of signals to the brain from the 
previously mentioned parts of the anatomy, 
and also permit the appropriate signals and 
reactions to be re-transmitted. 

If this system is to work satisfactorily, and even 
more important, to work easily and subcon- 
sciously, the driver must be comfortable and the 
car must be responsive. This may sound elemen- 
tary, but if a driver is not comfortable, sitting 
in a seat that gives him correct support, operating 
controls which are correctly positioned, and 
located in such a way that he has adequate 
vision in all directions, he is more likely to 
become involved in an accident. The reason is 
that the badly supported parts of his anatomy 
will over a period become subject to strain or 
undue fatigue, and in consequence will not 
operate so efficiently in their role as signallers, 
while at the same time, if the degree of forward 
and all round visibility is unsatisfactory, the 
problem will be further accentuated. 

Most cars are driven for most of the time 
occupied only by the driver, and for a relatively 
small part of their life are fully laden. How does 
this loading variation affect safety, and how can 
the designer best cater for this contingency? 
The problem centres round designing the car so 
that the big changes in weight have the smallest 
possible effect on handling qualities. This 
change in weight becomes more and more 
important as the overall weight of the car is 
reduced, because passengers and luggage then 
become a much larger percentage of the total 
weight. To lessen alteration in handling qualities 
caused by change in weight, that change should 
be made in such a way as to have little or no 
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Scale of improvement in frictional coefficient made 
possible by high-hysteresis trend rubber (Dunlop). 





effect on the front-to-rear weight distribution. 

In practice this ideal condition is difficult or 
impossible to achieve, yet the effect of weight 
change can be minimised if it does not cause a 
reversal in the pair of wheels carrying the greater 
percentage of the load. For example, if it is 
assumed that for stability the car should have the 
greater percentage of its weight on the front 
wheels (an arrow that is tail heavy would 
demonstrate this point) the front-to-rear weight 
distribution should be so arranged that increased 
loading, in the form of rear-seat passengers and 
luggage, does not move the centre of gravity 
of the car sufficiently far to the rear to cause the 
greater percentage of the load to be carried by 
the rear wheels, and so tend to change ihe 
handling qualities from understeer to oversteer. 


WEEKEND INSTABILITY 


If this latter does happen, you have a car 
which may have a reasonable degree of stability 
during the five days of the week when it performs 
the function of home to work transport for one 
person, yet when it is fully laden during the 
weekend, is certainly less stable, and at a time 
when the roads are at their busiest. 

The solution is not a simple one, for although 
the prevention of a change in characteristic 
could be achieved by causing an excessive front- 
end weight bias in the unladen condition, this 
could in turn result in lack of rear-wheel adhesion 
when the car was driven without passengers on 
slippery roads—the driver complaining that he 
has to motor with a bag of cement in his luggage 
locker during the winter months. Once again 
the importance of tyres is demonstrated, not 
forgetting also that changes in weight and 
operating speed should be balanced by cor- 
responding adjustments in tyre pressure. 


COMPENSATING WEAR 


Still considering design for safety from a 

stability viewpoint, thoughts must turn to 
brakes and steering. Apart from the basic 
design, these vital components must also be 
detailed so that they will continue to function 
for very long periods and high mileage without 
a fall-off in efficiency. If such reliability is to 
be achieved, there. must be effective means of 
compensating for the wear that takes ol 
between the friction surfaces 
brakes, and wear must be min 
lubrication and effective seal: 
the steering. Sealed bearin; 
adjustment are the obvious lin: 
They are an established fact o 
sive cars, and their extension ' 
produced car must come, b 
further development work, ; 
provision of effective sealin 
chassis components. 
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Secondary Heat Transfer 


|B ghpenscarge-vied of the longitudinal and trans- 
verse fins for the secondary heat transfer 
surface of nuclear fuel elements has led to the 
polyzonal structure; a typical example is shown 
in Fig. 1. All the reactors which are being 
constructed by the Central Electricity Generating 
Board use a polyzonal form. 

Among the papers given at a recent symposium 
on the ** Use of Secondary Surfaces for Heat 
Transfer with Clean Gases” arranged by the 


Institution of Mechanical Engineers under the 
aegis of the British Nuclear Energy Conference, 





several papers were delivered on the polyzonal 
structure for a secondary heat transfer surface. 


Transverse Fins 

In a paper given by M. J. Harris and J. T. 
Wilson it is shown that the highest speeds in the 
fin gap are adjacent to the top half of the down- 
stream fin. Moving across the fin gap towards 
the upstream fin the speeds decrease but rise 
again as the upstream fin is approached. Over 
the top half of the fin gap there is a well defined 
vortex, and the mean speed is about one-third of 
that flowing in the outer channel. Below the 
top vortex there is an unsteady zone with a 
very weak vortex system. The heat flux dis- 
tribution is allied with the flow pattern; thus at 
the fin root the heat flux is low. The effect of 
chamfering the fin is to extend the stronger 
vortex a little further towards the fin root due 
to the increase in speed in the area adjacent to 
the upstream fin. The resultant Stanton 
Number is up to 10 per cent higher. It is 
found that the fall in Stanton Number at the 
higher values of Reynolds Number is not only 
caused by the decreasing fin efficiency but there 
is also a reduction in the maximum Stanton 
Number (St,, ). Although greater pumping power 
is needed the transverse fin gives a higher rate of 
heat transfer than the longitudinal fin. 


Flow Pattern with Polyzonal Fins 


At first sight the polyzonal structure would 
appear to contribute extensively to the form 
drag factor, but with good design the heat 
transfer significantly improves due to eddy and 
vortex formation about the fin surfaces. It has 
been possible to examine the pattern of flow 
over the polyzonal fin surface by means of a 
stream of air bubbles injected into water, a tech- 
nique illustrated in a comprehensive paper by 
C. Cunningham and M. R. Slack entitled “* Heat 
Transfer and Pressure Drop Performance of 
Spiral Polyzonal Heat Transfer Surfaces for 
Gas-Cooled Reactors.”’ Fluid enters the space 
at the upstream end of a helical flute between 
two fins (point A, in Fig. 2) and moves in a 
spiral path within the flute until it meets a longi- 
tudinal splitter crossing its path (point B). 
The fluid particles are then thrown approximately 
radially outwards and recirculate over the 
channel wall until they strike the splitter marking 
the other boundary of a zone (point C) when 
they re-enter another helical flute. The ejection 
of the fluid from the heated area between A and B 
into the cooler zone between B and C produces 


good mixing with the zone between the channel 
wall, the splitters and the fin tips. The vortices 
shed from the leading edges of the fins, as at D, 
assist further in the mixing of the gas. 


Pressure Drop and Temperature Distribution 
The number of variables introduced by the 
polyzonal structure is large, examined in the 
paper by A. F. E. Wise on the “ Investigation 
of the Polyzonal Spiral Heat Transfer Surface 
and its Application to Reactor Design,” since 


the numbers and the dimensions of the fins 


-—— 


Upstream 
Splitter mgs 


Flow , 


Initiating Core 
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Fig. 2 (above) 


and the splitters may all be altered. It has 
been found that the pressure drop is virtually 
independent of the mass flow and hence of 
Reynolds number; it is also independent of the 
number of fins. In all cases it is necessary to 
keep the mass of canning material to the 
minimum for neutron economy. A _ height 
greater than jin of the splitter above the fin 
tip gives approximately constant heat transfer 
and pressure drop, but below this value both 
the pressure drop and heat transfer compon- 
ents are rising. The friction factor is pro- 
portional to the number of splitters and in- 
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Reactor Fuel Element Type 

AGR Plain Surfaced Cans Arranged in Clusters 
Dungeness Helical Finned Cans with Longitudinal Splitters 
Bradwell Helical Finned Cans with Longitudinal Splitters 
Calder Transverse Finned Cans 

Windscale Longitudinal Finned Cans 

‘Bepo* Plain Surfoced Cans 











Fig. 3 Channel temperature distribution from 
Bepo to the AGR. 


Free Annulus Rotation 


versely proportional to the lead. Friction rises 
approximately linearly with the more frequent 
mixing that occurs as the number of zones of 
flow increase. The effect of the increase in the 
temperature distribution allowed in a channe! 
using the three different types of secondary 
surface is shown in Fig. 3. Taken from a survey 
paper by H. H. Gott, et al. The main contri- 
bution to the increase in temperature is from 
the development of the secondary heat transfe: 
surface, but metallurgical development among 
other factors, has also assisted the progression. 


Optimum Heat Transfer 
Restriction in the space between the channel 








Downstream 
Splitter 





Tip Vortex 


Inter-Fin Vortex 
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Fig. 1 (left) Replica of a recent type of polyzonal spiral fuel element. 
Flow patterns for a polyzonal spiral heat-transfer surface. 


wall and the fin tip causes a considerable pressure 
drop, due to the diagonally orientated fins 
intersecting with a gas stream which passes 
over the fin tips in a nearly axial direction, 
represented by the vortex core starting at point D 
in Fig. 2. Also a spiral flow is created, with the 
consequence that the friction factor is rather 
sensitive to the intensity of the vortex deter- 
mined by the lead of the fins and the number of 
splitters. This sensitivity was explained by 
H. L. Ritz in a paper entitled “* Development of 
the Polyzonal Spiral Fuel Element.’”” Compared 
with the above sources of pressure drop, the 
surface friction factor was found to be negligible. 
This condition is of major importance, since to 
obtain a certain heat transfer per unit length 
of can for as little pressure drop as possible, the 
fins must be packed very closely in order to. 
accommodate the required surface area within the 
smallest possible tip diameter of the fins. The 
question that now arises is how close can the 
fins be placed to maintain efficient flow? 

It has been found that heat transfer improves 
steadily with increasing surface area effected by 
raising the number of fins up to 70 in the case 
of a 2-05in fin diameter and 4in diameter 
channel, for example. Above 70, the rate of 
increase in the heat transfer suddenly drops. 
The highest heat transfers have been obtained 
with 24 in diameter fins. 


Circumferential Temperature Variation 


The maximum circumferential heat transfer 
variation is approximately + 6 per cent above 
the mean for a typical element. No hot spots 
are likely to occur beneath the splitters since the 
mean local value corresponds closely to the 
average value over the whole circumference. 
For a can of right-hand helix the hottest point 
occurred at approximately 30° angle measured 
clockwise from a splitter viewed from the down- 
stream end and the coolest point at approx- 
imately 60° clockwise angle. These results apply 
strictly only for the middle region of the can 
length. The local heat transfer at the end of a 
polyzonal spiral has been found to be about 
20 per cent below the average. A 2 in protrusion 
of the finning at each end, however, produces 
a considerable reduction. 


Temperature Variation Over Length 

_ An undesirable feature of the polyzonal spiral 
is that it does not produce a uniformly rising 
wall temperature along its length: the reason 
being that the gas entering the space between 
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Fig. 4 Typical temperature distribution along 
the length of a single-rod polyzonal spiral can 
(Re = 4-7 x 10°). 
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cladding allows the use of higher temperatures. 
The low conductivity of the ceramic material 
leads to a multitude of fuel rods of small diameter 
and the low conductivity of the cladding material 
makes the application of secondary surfaces 
impracticable. This factor had led to the 
investigation of polyzonal clusters where the 
small diameter fuel elements are placed radially 
forming an annulus round a polyzonal spiral 
splitter. The heat transfer has proved to be 
higher than that obtained with fins of the 
single-rod elements, since the secondary flow is 
established and controlled over a greater length 
in each quadrant. The heat transfer is again 
mainly determined by the amount of surface 
area available and the intensity of the secondary 
flow induced. The pressure drop does not 
depend on the number of fuel rods but on the 
degree to which they protrude into the main 
stream—in this case on the diameter of the 
rods. In the cluster system the metallurgical 
highest possible wall temperature can be applied, 
since the heat production is uniform because 
all the rods are exposed to the same neutron 
flux and cooled equally. 
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Fig. 6 (above) Maximum rating against pumping power. 


Fig. 7 (right) Artist's impression of the new nuclear station at Sizewell. 


two splitters is gradually consumed by the flow 
through consecutive flutes between the fins. 
As the space between the two fins is considerably 
smailer than between the fin tips and the channel 
wall, a number of flutes will receive gas of 
entrance temperature before the first gas, which 
has already been in contact with the can surface 
and is consequently at a higher temperature, 
re-enters a flute downstream. The wall tem- 
perature of this flute will then differ considerably 
from that of the previous flute, and a temperature 
pattern similar to that shown in Fig. 4 is obtained, 
which indicates that a large factor of safety 
must be incorporated. 


Multi-Rod Configurations 

The best means of overcoming this difficulty 
so far is to place two elements in one channel 
connected together by a common splitter. 
The graph shown in Fig. 5 has been obtained 
from this arrangement. The reason for the 
uniformity is that an additional vortex is formed 
between the two cans which produces the desired 
result at little expense in pressure drop. The 
same effect is produced with treble and quadruple 
arrangements. The multi-rod configurations 
are made more attractive since they permit a 
higher fuel rating using uranium fuel and not 
requiring ceramic fuels with their essential 
enrichment. The point of discontinuity where 
full use is made of the metallurgical properties of 
both cladding and fuel material for the various 
clusters is shown in Fig. 6. The successive 
points indicate that doubling or even trebling 
of the present fuel ratings is thermodynamically 
possible with magnox-uranium systems by 
changing over from the single rod to a multi- 
rod configuration. 


Spiral Clusters 
The use of ceramic fuel in stainless steel 


Notes and News 


Sizewell Contract Placed 


With the 500 MW station at Hinkley Point 
nearing completion, the news last Thursday that 
the English Electric, Babcock and Wilcox, 
Taylor Woodrow Atomic Power Group have 
secured the contract for the construction of the 
latest Central Electricity Generating Board 
nuclear generating station at Sizewell on the 
Suffolk coast, between Ipswich and Lowestoft, 
will place the group among those with a second 
current contract. The new station is of the 
conventional CEGB design from a_ nuclear 
standpoint but is notable for its compactness, 
see Fig. 7, and is the first to have the two 
reactors under one roof; the space between them 
being used for control and plant rooms. The 
concrete shield floor above the reactors extends 
from one to the other and allows simplification 
of the fuelling and servicing machinery. A single 
central fuel discharge system can be used and 
only one compact cooling pond will be needed. 
The number of turbine-generators is reduced to 
two which leads to a smaller turbine hall than 
usual, since the capacity of each generator has 
been stepped up to 325 MW. (It is interesting 
to note that the NPG’s figures quoted for the 
efficiency of Dungeness was 32-9 per cent.) 
Construction will begin on the 24 acre site in 
April, 1961, and is due to be completed in 1966. 
The 400 ton Goliath crane from Hinkley Point 
will be transferred to the Sizewell site. When this 
contract, approximated at £55 million, is ended 
it will bring the total power of Britain’s nuclear 
stations to 3,000 MW which is over 10 per cent 
of the country’s present total generating capacity. 


Sizewell Technical Data 


Net electrical output 
Net thermal efficiency 


580 MW 
30°5 per cent 
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Fig. 5 Typical temperature distribution along the 
length of a twin polyzonal spiral can configuration. 


(Re = 5-1 x 10°). 





Reactors: 


Number of reactors per station 
Reactor heat rating : : 
Pressure vessel diameter 
Pressure vessel thickness 
Coolant .. : Carbon dioxide 
Reactor inlet pressure ‘ .. 279 Ib per sq. in abs 
Fuel : AS : .. Natural uranium 
Fuel rod diameter ; l-lin 
Fuel charge per reactor 321 tonnes 
Mean fuel heat rating 2:95 MW (heat) per 
tonne 


2 

950 MW 
63 ft 6 in 
Over 4 in 


Number of elements per channel 


Boilers and Turbines: 


Number of boilers ; ; 
H.P. drum pressure. aS 
H.P. superheater outlet temperature . . 
L.P. drum pressure ; ei ; 
L.P. superheater outlet temperature . . 
Steam pressure at H.P. boiler stop valve 
Steam temperature at H.P. boiler stop 
valve .. ; . ae 
Steam pressure at L.P. boiler stop 
valve ‘ sa ‘ve 
Steam temperature at L.P. boiler stop 
valve .. : ; ; «i ae « 
Vacuum . . = .. 29 in He 
H.P. steam flow from each boiler .. 5-4 10° Ib per hour 
L.P. steam flow from each boiler .. 1:9 © 10° ib per hour 
Boiler dimensions : . 91 G6in by 22 ft 6in 
Number of main turbines 
Output of each turbine 


x 

720 Ib per sq. in abs 
391° € 

305 Ib per sq. in abs 
390° C 

677 Ib per sq. in g 
389° ¢ 


268 Ib per sq. in g. 


324-75 MW 


Main™ Circulators: 


Number of circulators 


Type of circulators tical, 


single-stage 
a! with variable 
ser inlet guide 
vanes 
Drive ical squirrel cage 
Induction - type 
motor 
Civil Engineering Data: 
Height of reactor building eal ve. BOB K 
Length of reactor building .. ve 400 
Mean thickness of concrete main shield 5 f 
Mean thickness of concrete supple- 
mentary shield s bn if 
Distance across flats of main shield . . 
Height of concrete main shield 
Thickness of pilecap .._— .-. 
Foundation of reactor building 


Turbine hall overall dimensions 
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‘Engineering’ Appointments 





Central Electricity 
Generating Board 





DESIGN AND CONSTRUCTION DEPARTMENT 
Headquarters, London, S.E.I. 





BOILER PLANT DESIGN ENGINEER 





@ Applications are invited from suitably qualified persons for 
the appointment of BOILER PLANT DESIGN ENGINEER 
to take charge of the Boiler Plant Design Section of the Power 
Plant Design Branch. 


The Section is responsible for promoting development in the design 
of boiler plant for conventional generating stations and the heat 
exchangers in nuclear stations, technical and economic assessment 
of tenders, dissemination of data on new design features and advice 
on design matters to other parts of the Board’s organisation. Coal 
and ash handling plants are also included. 


The Boiler Plant Design Engineer will be responsible to the Power 
Plant Design Engineer for the efficient working of the Section. Wide 
experience in the field of power station engineering and ability to 
control and direct the activities of a considerable number of highly 
qualified specialists are essential for this important post, which calls 
for drive and initiative in maintaining and increasing the development 
in design of steam generating plant. 


@ Salary within the range £2,875-£3,100 p.a. 





Applications stating age, qualifications, experience, present 
position and salary, to the Personnel Officer, 24/30, Holborn, 
London, E.C.1, by 30th December. Please mark envelopes 


“‘ Confidential Ref. ENG/387.” 
D 497 


PUBLIC APPOINTMENTS 


GLOUCESTERSHIRE 
EDUCATION COMMITTEE 
FILTON TECHNICAL COLLEGE 
Applications are invited for the following posts 


ASSISTANT LECTURER GRADE B, to teach 
Mathematics and Physics up to “A” level. The 
work at present consists mainly of G.C.E. “O” 
level and Ordinary National Certificate in Mechanical 
and Electrical Engineering. Qualifications required, 
B.Sc.Eng. or equivalent. It is hoped to recruit a 
candidate who can commence on January 1, 1961, 
or as soon thereafter as possible. Salary scale: 
£700 by £27 10s. to £1150. Allowances are made 
for degree and training and up to 12 increments may 
be given for approved industrial experience. Appli- 
cation should be made immediately to the PRINCT- 
PAL, FILTON TECHNICAL COLLEGE, GLOU- 
CESTER ROAD NORTH, FILTON, BRISTOL. 
D 507 





ADMINISTRATIVE COUNTY OF 
LEICESTER 
APPOINTMENT OF BRIDGE ENGINEER 


Applications are invited from professionally qualified 
engineers for the above mentioned permanent 
appointment 

A minimum of five years’ experience of bridge or 
other structural works, three of which should ) es 
been on design, is required. 

Commencing salary within the range £1310-£1480. 
4 car allowance is payable. 

Forms of ae obtainable from R. W. 
GRIGSON, B.Se., , COUNTY ENGINEER 
AND SURV EYOR, “COU NTY OFFIC ES, GREY 
FRIARS, LEICESTER. Closing date 23rd 
DECEMBER, 1960. D 505 


UNIVERSITY OF GLASGOW 
JAMES WATT CHAIR OF ELECTRICAL 
ENGINEERING 


The University Court will shortly consider an 
appointment to the JAMES WATT CHAIR OF 
HPECTRICAL ENGINEERING. The Chair is a 
full-time appointment. 

Particulars as to duties, salary and conditions of 
appointment may be obtained from the undersi 
with whom applications (20 cope ones be jolaed 
not later than Ars og ge heroin 


BT. ESON, 
SECRETARY OF UNIVERSITY court. 
D 480 


Sioa etzacects! 


GLOUCESTERSHIRE 
EDUCATION COMMITTEE 
FILTON TECHNICAL COLLEGE 
Applications are invited for the following post 


LABORATORY TECHNICIAN (Higher (rade) 
required for duties in connection with Mechanical 
and Electrical Engineering Laboratories catering 
for students up to Ordinary National Certificate 
level. Applicants should be at least 25 years of age 
and possess either previous experience in a similar 
post and/or an Ordinary National Certificate in 
Mechanical or Electrical Engineering or G.C.B 
“O” level in Physics and/or Mathematics or 
equivalent. Salary scale: £590-£630 per annum 
Duties to commence as soon as possible. Appiica 
tion forms and further details obtainable (+.a.e.) 
from the PRINCIPAL, FILTON TECHNICAL, 
COLLEGE, GLOUCESTER ROAD NORTH 
FILTON, BRISTOL. D 506 


BOROUGH POLYTECHNIC 
BOROUGH ROAD, LONDON, 8.F.1 


Principal: JAMES E —_? M.&C. Tech 
Ph.D., F.B.LC., F.LM., F Inst ¥ 


DEPARTMENT OF 
MECHANICAL ENGINEERING 


The Governors invite applications for the post of 
HEAD OF THE DEPARTMENT 

which becomes vacant on Ist JANUARY, 1961, 

when the present Head takes up an important 

industrial appointment. 

Candidates should be University Graduates of good 
standing in Engineering and corporate members of 
an appro te professional engineering institution, 
and have had suitable teaching and industrial experi 
ence. In view of the active research programine of 
the Department some experience and preferably 
qualifications-—in research are desirable 

Advanced courses of various types and “ Sand- 
wich " courses are at present being developed and 
it is intended that they will constitute an increasingly 
important part of the work of the Department 

e Department is at present a Grade IV depart- 
ment, the salary scale for which is £1988 to £2151 p.a 

Further particulars and Application Form obtain 

able from doe unders 
DK. J. PACKER, 


me 
CLEBK TO THE GOVERNING BODY. D 495 
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Fig. 4 Typical temperature distribution along 
the length of a single-rod polyzonal spiral can 
(Re = 4-7 = 10°). 
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cladding allows the use of higher temperatures. 
The low conductivity of the ceramic material 
leads to a multitude of fuel rods of small diameter 
and the low conductivity of the cladding material 
makes the application of secondary surfaces 
impracticable. This factor had led to the 
investigation of polyzonal clusters where the 
small diameter fuel elements are placed radially 
forming an annulus round a polyzonal spiral 
splitter. The heat transfer has proved to be 
higher than that obtained with fins of the 
single-rod elements, since the secondary flow is 
established and controlled over a greater length 
in each quadrant. The heat transfer is again 
mainly determined by the amount of surface 
area available and the intensity of the secondary 
flow induced. The pressure drop does not 
depend on the number of fuel rods but on the 
degree to which they protrude into the main 
stream—in this case on the diameter of the 
rods. In the cluster system the metallurgical 
highest possible wall temperature can be applied, 
since the heat production is uniform because 
all the rods are exposed to the same neutron 
flux and cooled equally. 
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Fig. 6 (above) Maximum rating against pumping power. 
Fig. 7 (right) Artist's impression of the new nuclear station at Sizewell. 


two splitters is gradually consumed by the flow 
through consecutive flutes between the fins. 
As the space between the two fins is considerably 
smaller than between the fin tips and the channel 
wall, a number of flutes will receive gas of 
entrance temperature before the first gas, which 
has already been in contact with the can surface 
and is consequently at a higher temperature, 
re-enters a flute downstream. The wall tem- 
perature of this flute will then differ considerably 
from that of the previous flute, and a temperature 
pattern similar to that shown in Fig. 4 is obtained, 
which indicates that a large factor of safety 
must be incorporated. 


Multi-Rod Configurations 

The best means of overcoming this difficulty 
so far is to place two elements in one channel 
connected together by a common splitter. 
The graph shown in Fig. 5 has been obtained 
from this arrangement. The reason for the 
uniformity is that an additional vortex is formed 
between the two cans which produces the desired 
result at little expense in pressure drop. The 
same effect is produced with treble and quadruple 
arrangements. The multi-rod configurations 
are made more attractive since they permit a 
higher fuel rating using uranium fuel and not 
requiring ceramic fuels with their essential 
enrichment. The point of discontinuity where 
full use is made of the metallurgical properties of 
both cladding and fuel material for the various 
clusters is shown in Fig. 6. The successive 
points indicate that doubling or even trebling 
of the present fuel ratings is thermodynamically 
possible with magnox-uranium systems by 
changing over from the single rod to a multi- 
rod configuration. 


Spiral ¢ lusters 
The use of ceramic fuel in stainless steel 


Notes and News 


Sizewell Contract Placed 


With the 500 MW station at Hinkley Point 
nearing completion, the news last Thursday that 
the English Electric, Babcock and Wilcox, 
Taylor Woodrow Atomic Power Group have 
secured the contract for the construction of the 
latest Central Electricity Generating Board 
nuclear generating station at Sizewell on the 
Suffolk coast, between Ipswich and Lowestoft, 
will place the group among those with a second 
current contract. The new station is of the 
conventional CEGB design from a_ nuclear 
standpoint but is notable for its compactness, 
see Fig. 7, and is the first to have the two 
reactors under one roof; the space between them 
being used for control and plant rooms. The 
concrete shield floor above the reactors extends 
from one to the other and allows simplification 
of the fuelling and servicing machinery. A single 
central fuel discharge system can be used and 
only one compact cooling pond will be needed. 
The number of turbine-generators is reduced to 
two which leads to a smaller turbine hall than 
usual, since the capacity of each generator has 
been stepped up to 325 MW. (lt is interesting 
to note that the NPG’s figures quoted for the 
efficiency of Dungeness was 32-9 per cent.) 
Construction will begin on the 24 acre site in 
April, 1961, and is due to be completed in 1966. 
The 400 ton Goliath crane from Hinkley Point 
will be transferred to the Sizewell site. When this 
contract, approximated at £55 million, is ended 
it will bring the total power of Britain’s nuclear 
stations to 3,000 MW which is over 10 per cent 
of the country’s present total generating capacity. 


Sizewell Technical Data 


Net electrical output 
Net thermal efficiency 


580 MW 
30°S per cent 
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Fig. 5 Typical temperature distribution along the 
length of a twin polyzonal spiral can configuration, 
(Re = 5:1 x 10°). 





Reactors: 


Number of reactors per station 
Reactor heat rating p : 
Pressure vessel diameter 
Pressure vessel thickness 
Coolant .. 

Reactor inlet pressure .. 

Fuel : ; 

Fuel rod diameter 

Fuel charge per reactor 

Mean fuel heat rating 


4 

950 MW 

63 ft 6 in 

Over 4 in 

Carbon dioxide 

279 Ib per sq. in abs 

Natural uranium 

I-tin 

321 tonnes 

2:95 MW (heat) per 
tonne 

Number of elements per channel 


Boilers and Turbines: 


Number of boilers x 

H.P. drum pressure -» 720 Ib per sq. in abs 

H.P. superheater outlet temperature... 391° € 

L.P. drum pressure ret .. 305 tb per sq. in abs 

L.P. superheater outlet temperature .. 390° ¢ 

Steam pressure at H.P. boiler stop valve 677 Ib per 

Steam temperature at H.P. boiler stop 
valve : - 5 my 

Steam pressure at L.P. boiler stop 
valve .. ; en Hs 

Steam temperature at L.P. boiler stop 
valve .. se { ¥ oth 

Vacuum . . a 

H.P. steam flow from each boiler 

L.P. steam flow from each boiler 

Boiler dimensions ; ; 

Number of main turbines 

Output of each turbine 


sq. in g 
389° ¢ 
268 Ib per 


389° ¢ 
29 in H 
5 (* Ib per hour 
i iO Ib per hour 
91 ft 6 y 22 ft 6in 
2 

324:75 MW 


Main*™ Circulators: 


Number of circulators 
Type of circulators 


Drive 


Civil Engineering Data: 

Height of reactor building 

Length of reactor building ‘ pe 

Mean thickness of concrete main shield 

Mean thickness of concrete supple- 
mentary shield e - iia 

Distance across flats of main shield .. 

Height of concrete main shield is 

Thickness of pilecap .._—_ .-- 

Foundation of reactor building 


Turbine hall overall dimensions 
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‘Engineering’ Appointments 








Central Electricity 
Generating Board 








DESIGN AND CONSTRUCTION DEPARTMENT 
Headquarters, London, S.E.I. 













BOILER PLANT DESIGN ENGINEER 








@ Applications are invited from suitably qualified persons for 
the appointment of BOILER PLANT DESIGN ENGINEER 
to take charge of the Boiler Plant Design Section of the Power 
Plant Design Branch. 


The Section is responsible for promoting development in the design 
of boiler plant for conventional generating stations and the heat 
exchangers in nuclear stations, technical and economic assessment 
of tenders, dissemination of data on new design features and advice 
on design matters to other parts of the Board’s organisation. Coal 
and ash handling plants are also included. 



















The Boiler Plant Design Engineer will be responsible to the Power 
Plant Design Engineer for the efficient working of the Section. Wide 
experience in the field of power station engineering and ability to 
control and direct the activities of a considerable number of highly 
qualified specialists are essential for this important post, which calls 
for drive and initiative in maintaining and increasing the development 
in design of steam generating plant. 


@ Salary within the range £2,875-£3,100 p.a. 






















Applications stating age, qualifications, experience, present 
position and salary, to the Personnel Officer, 24/30, Holborn, 
London, E.C.1, by 30th December. Please mark envelopes 
“* Confidential Ref. ENG/387.” 
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GLOUCESTERSHIRE 
EDUCATION COMMITTEE 
FILTON TECHNICAL COLLEGE 
Applications are invited for the following posts: 
ASSISTANT LECTURER GRADE B, to teach 
Mathematics and Physics up to “A” level. The 
work at present consists mainly of G.C.E. “O” 
level and Ordinary National Certificate in Mechanical 
and Electrical Engineering. Qualifications required, 
B.8c.Eng. or equivalent. It is hoped to recruit a 
candidate who can commence on January 1, 1961, 
or as soon thereafter as possible. Salary scale: 
£700 by £27 10s. to £1150. Allowances are made 
for degree and training and up to 12 increments may 
be given for approved industrial experience. Appli- 


cation should be made immediately to the PRINCI 

PAL, FILTON TECHNICAL COLLEGE, GLOU- 

CESTER ROAD NORTH, FILTON, BRISTOL. 
D 507 









ADMINISTRATIVE COUNTY OF 
LEICESTER 
APPOINTMENT OF BRIDGE ENGINEER 


Applications are invited from professionally qualified 


engineers for the above mentioned 
appointment. 

4 minimum of five years’ experience of bridge or 
other structural works, three of which should yd 
been on design, is required. 

Commencing salary within the range £1310-£1480. 
4 car allowance is payable. 

Forms of application obtainable from R. W. 
GRIGSON, B.Se., M.LC.E., COUNTY ENGINEER 


permanent 


AND SURVEYOR, COUNTY OFFICES, GREY 
FRIARS, LEICESTER Closing date 23rd 
DECEMBER, 1960. D 505 


UNIVERSITY OF GLASGOW 
JAMES WATT CHAIR OF ELECTRICAL 
ENGINEERING 


The University Court will shortly consider an 
appointment to the JAMES WATT CHAIR OF 
ELECTRICAL ENGINEERING, The Chair is a 
full-time appointment. 

Particulars as to duties, salary and conditions of 
appointment may be obtained from the undersi 
with whom applications (20 sop - ae be | ged, 
not later than 14th ong ge 

ROB HUTCH ESON, 
SECRETARY OF UNIVERSHY covrr. 
D 480 


PUBLIC APPOINTMENTS 


GLOUCESTERSHIRE 
EDUCATION COMMITTEE 
FILTON TECHNICAL COLLEGE 
Applications are invited for the following post 


LABORATORY TECHNICIAN (Higher Grade) 
required for duties in connection with Mechanical 
and Electrical Engineering Laboratories catering 
for students up to Ordinary National Certificate 
level. Applicants should be at least 25 years of age 
and possess either previous experience in a similar 
| ne and/or an Ordinary National Certificate in 
Mechanical or Electrical Engineering or (.C.E 
“O” level in Physics and/or Mathematics or 
equivalent. Salary scale: £590-£630 per annum 
Duties to commence as soon as possible. Applica 


tion forms and further details obtainable (s.a.¢.) 
from the PRINCIPAL, FILTON TECHINICAI 
COLLEGE, GLOUCESTER ROAD NORTH 
FILTON, BRISTOL D 506 





BOROUGH POLYTECHNIC 
BOROUGH ROAD, LONDON, &1 


Principal: JAMES E 
Ph.D., F.R.L 


DEPARTMENT OF 
MECHANICAL ENGINEERING 


GARSIDE, MS 
F.1M., F.Inst.t 


The Governors invite applications for the post 

HEAD OF THE DEPARTMENT 
which becomes vacant on ist JANUARY, 1% 
when the present Head takes up a por 
industrial appointment. 






Candidates should be University (Graduates of good 
standing in Engineering and rate members of 
an appro te professiona) en ineering institution, 
and have suitable teaching and industrial experi 
ence. In view of the active research programme of 
the Department some experience—and preferably 


qualifications— 


in research are 
Advanced courses of various ty 
wich ” courses are at present being 


desirable 


ypes and “Ss 
leve 


it is intended that they will constitute ar 


important part of the work of the Departmet 
The Department is at present a (rad 

ment, the salary scale for which is £1988 to £2 

ticulars and Application Fort 


Further 
able from 


the: 


undersigned. 








DK. J. PACKER 


FRE 
CLERK TO THE GOVEBNING BODY, D 495 


btain- 
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>! AssociatedjElectrical Industries Limited 
TURBINE-GENERATOR DIVISION 


Applications are invited from Senior Design Engineers interested in a 
rewarding career in the field of large Steam Turbines for Power Stations. 


Only experienced and highly qualified men are required. 


The posts offer full scope and opportunities on challenging problems in 
a modern and expanding design organisation. 


Write in confidence for appointment, quoting brief details of career to 


; Personnel Manager (M.17), 
Associated Electrical Industries (Manchester) Ltd., 


date to:— 


Trafford Park, Manchester, 17. 


D514 











CHIEF 
MECHANICAL ENGINEER 


required by 
Medium Sized Engineering Company for their Llanelly Factory. 


To be responsible to General Management for the design and development 


of the Company’s products. 


Applicants must be between the ages of 30/40 years and have thorough 
knowledge of general engineering principles and capable of basic design 


thinking. 


A good working knowledge of the design and installation of 


underground mining machinery would be an advantage. 


Please apply in writing giving full details of qualifications 


experience, present position held to: 


General Manager, 
Crawley Industrial Products Limited, 
Llanelly, Carms. 

















MECHANICAL ENGINEER 
—MAINTENANCE 


Anglo-Lautaro Nitrate Corporation, a 
large mining and chemical company with 
operations in the Northern part of Chile 
requires a graduate Mechanical Engineer 
(M.Sc. or B.Se.) for a position in its 
Engineering De ment. 

The successful candidate will be ex pected 
to take charge of maintenance of mining 
equipment and plant machinery, maintain 
equipment records, control spare parts 
requisitions, perform equipment replace- 
ment studies associated with the produc- 
tion of sodium nitrate, potassium nitrate, 
iodine and boric acid. 

Opportunities for advancement may be 
in either administrative or engineering 
directions. ; 

Applicants should have experience in 
heavy equipment maintenance and should 
have demonstrated ability in initiating and 
directing maintenance in a large mine or 
chemical plant. Applications from recent 
graduates will also be considered 

The Company's operations are located 
near Antofagasta, Chile. It maintains 
complete machine shop, mechanical design 
and warehousing facilities. 

Applications with full details of qualitica 
ions and experience, age and family status 
should be addressed to: 

Mr. C. 8. Hill, 

Nitrate Corporation of Chile Ltd., 
Chile House 20/24 Ropemaker Street, 

London, E.C.2 D 493 














a 


DOWSETT HOLDINGS LIMITED 


SMALL 
GAS TURBINES 


REQUIRED FOR A NEW PROJECT 
Capable and qualified ENGINEER/ 
DESIGNER for the Development, 
Production and Application of gas 
turbine units from 50 to 500 b.h.p. 
Requirements: 
(a) Age under 35. 
(6) Engineering degree or equivalent. 
(c) Knowledge of jet engines advan- 
tageous. 
(d) Experience and 
hydrodynamics 
advantage. 
Location: Lincolnshire, with a move 
within 12 months to Lowestoft, 
Suffolk 

Salary and Conditions: A _ liberal 
salary will be paid to the right man 
with excellent prospects for future 
promotion to positions of increasing 
responsibility as the project develops. 

Applications, which will be treated 

in confidence, should give full personal 
particulars and details of past and 
present experience and present level of 
remuneration to:— 


The Managing Director, 

Dowsett Holdings Development Section 
Tallington, Stamford, Lincs. 

I 


ability in 
a further 
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UNIVERSITY COLLEGE OF THE 
WEST INDIES 


Applications are invited for: 

CHAIR OF ELECTRICAL ENGINEERING 

CHAIR OF CHEMICAL ENGINEERING. 
SENIOR LECTURER OR LECTURER IN 

CIVIL ENGINEERING 
SENIOR LECTURER OR LECTURER IN 
MECHANICAL ENGINEERING 

Salary scales: Professor (revised salary including 
entertainment allowance) £2850 p.a. Senior Lec- 
turer (under revision) £1500 by 75 to £2250 p.a 
Lecturer (under revision) £1150 by 50 to £1450 by 
75 to £1900 p.a. Child allowance. F.5.5.1 Un- 
furnished accommodation at rental not in excess of 
10 per cent. of basic salary. Passages for up to 
5 persons on appointment, normal termination and 
study leave (once every 3 years). Detailed applica- 
tions (6 copies) naming 3 referees by 31st December, 
1960, to SECRETARY, INTER-UNIVERSITY 
COUNCIL FOR HIGHER EDUCATION OVER- 
SEAS, 290, WOBURN SQUARE, LONDON, W.C.1, 

from whom further particulars may be obtained 
D518 


UNIVERSITY COLLEGE OF SWANSEA 
CHAIR OF CIVIL ENGINEERING 


Applications are invited for appointment to the 
CHAIR OF CIVIL ENGINEERING which will 

become vacant on MARCH 31 next 
Particulars may be obtained from the Registrar, 
University College, Singleton Park, Swansea, to 
whom applications must be sent by JANUARY 14, 
D 489 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE 


APPLICATIONS are invited for a RESEARCH 
ASSISTANT to perform theoretical investigations 
on various aspects of semiconductors. The Assistant- 
ship carries a salary in the range of £400 to £550 per 
annum according to age and qualifications, and, 
although renewable annually, it is normally tenable 
for three years. The results of the work may be 
used in submission for a higher degree. Applications 
in triplicate, including the names of two referees, 
should be sent to the professor of APPLIED 
MATHEMATICS, UNIVERSITY COLLEGE, 
CATHAYS PARK, CARDIFF, by the 10th 
DECEMBER, 1960 D 498 


GOVERNMENT OF NORTHERN IRELAND 
PRINCIPAL SCIENTIFIC OFFICER 


Applications are invited for a pensionable post of 
PRINCIPAL SCIENTIFIC OFFICER in the 
INDUSTRIAL DIVISION OF THE DEPART- 
MENT OF INDUSTRIAL AND FORENSIC( 
SCIENCE, MINISTRY OF COMMERCE 

For this post candidates should hold either a first 
or second class honours degree, or possess equivalent 
qualifications. At least ten years’ post-graduate 
experience in applied scientific research, or in the 
operation of industrial information and advisory 
services is required Salary scale: £1650-£2325 
A candidate for this post with special qualifications, 
training and experience, may enter scale above 
minimum. Preference for Ex-Service candidates 
Application forms, obtainable from SECRETARY, 
CIVIL SERVICE COMMISSION, STORMONT, 
BELFAST, 4, must be returned by 15th DECEM- 
BER, 1960. D512 


THE MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 


(Faculty of Technology in the University of 
Manchester) 


Appointment of 
LECTURER IN CIVIL ENGINEERING 


Applications are invited for a Lectureship in Civil 
Engineering, with the title and status of Lecturer in 
the University of Manchester 

Good research facilities are available in Hydraulics 
Soil Mechanics, Highway Engineering and Public 
Health Engineering: applicants should have a 
special interest in one of these branches or an allied 
subject. (Structural Engineering is covered in a 
separate department.) 
/ Salary according to qualifications and experience 
in the scale £1050-£1850 per annum, Superannua- 
tion under the F.S.8.U. Family allowances 

Conditions of appointment and form of applica- 
tion may be obtained from THE REGISTRAR 
THE MANCHESTER COLLEGE OF SCLENCE 
AND TECHNOLOGY, SACKVILLE STREET, 
MANCHESTER, 1. The last day for the receipt of 
applications is SATURDAY, Sist DECEMBER, 
1960, D 511 
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NORTHAMPTON COLLEGE 
OF ADVANCED TECHNOLOGY 
St. John Street, London, E.C.1 

requires 
LECTURERS or 
LECTURERS with hon 
and industrial or research exper! 
ence for the following subjects: 


MECHANICS OF FLUIDS 
APPLIED THERMODYNAMICS 


SENIOR 


irs degrees 


These vacancies arise from the 
continued expansion of the College 
in Degree, Diploma in Technology, 
and post-graduate studies. 

Salary scales: 

Senior Lecturer, £1588 rising to 

£1801. 

Lecturer, £1408 rising to £1601 

Particulars and forms of applica- 
tion are obtainable from the Secre- 
tary. 

D 524 


CITY OF NOTTINGHAM 
WATER DEPARTMENT 
Appointment of 


(a) Second Engineering Assistant. 
(b) Grade A.P.T. Civil Engineering Assistant 


Applications are invited for the above permanent, 
pensionable appointments. 

Salary for post (a) will be Grade “ B,” viz., 
£1460-£1530-£1600-£1670 and a modern house will 
be available at a rent, exclusive of rates, of £120 
per annum. Candidates must have had consider- 
able experience in the design and construction of 
new waterworks, including supervision of contracts 

Salary for post (b) will be Grade A.P.T. V., viz 
£1310-£1365-£1420-£1480. 

For both appointments candidates must be Cor- 
porate Members of the Institution of Civil Engineers, 
and the possession of an engineering degree would be 
an additional advantage. In each case the com- 
mencing salary will be dependent upon qualifications 
and experience. 

Applications, with names of two persons to whom 
reference may be made, to ENGINEER AND 
GENERAL MANAGER, WATER DEPARTMENT, 
CASTLE BOULEVARD, NOTTINGHAM, not 
later than the 15th DECEMBER, 1960. 

T. J. OWEN, 
TOWN CLERK. 
THE GUILDHALL, 


NOTTINGHAM D 532 


UNIVERSITY OF CAPE TOWN 
SENIOR LECTURER IN 
CIVIL ENGINEERING 


Applications are invited for a SENIOR LECTURE- 
SHIP IN HYDRAULICS in the department of 
Civil Engineering. Experience in University teach- 
ing, research or design in hydraulics or water supply 
will be a recommendation 

The salary is £1760 by £60 to £2060 per annum. 

Applications (with copies of testimonials) should 
state age, experience, qualifications and research 
work completed or in progress, and give the names 
of two referees whom the University may consult 
Two copies of the application and testimonials 
should reach the Secretary, Association of Univer 
sities of the British Commonwealth, 36, Gordon 
Square, London, W.C.1 (from whom memoranda 
giving the general conditions of appointment and 
further information about the work of the depart- 
ment should be obtained) not later than 13th 
JANUARY, 1961. A third copy of the application 
should be sent direct by airmai! to the REGISTRAR, 
UNIVERSITY OF CAPE TOWN, PRIVATE 
BAG, RONDEBOSCH, CAPE TOWN, SOUTH 
AFRICA, to reach him by the same date 

The University reserves the right to appoint a 
person other than one of the applicants or to make 
no appointment. LD 526 


UNIVERSITY OF WESTERN AUSTRALIA 
SENIOR LECTURESHIP IN CIVIL 
ENGINEERING (STRUCTURES) 


Applications are invited for 
above-named position for which the salary range is 
£42450/100/2950 per annum with superannuation 
similar to F.S.8.U 

It is expected that the appointee will be rec d 
to lecture in analysis, design ay truc ' 
steel, timber and reinfor 
from elementary to advanced » 
laboratory work associate 

It is important that int 
details of the procedure 
for the p st and a copy o! 
ment, before submitting 
information is available 
ASSOCIATION OF U> 
BRITISH COMMONW 
SQUARE, LONDON, ¥ 

Applications close, in 
3ist JANUARY, 1961 


sppointment to the 
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Mi S pA have been retained to advise on the appointment of a | 
PRODUCTION | 
COPY EXECUTIVE | 
Technical 
for a well known engineering organisation which specialises in the production of technical 
scientific literature and every kind of sales promotional aid and material used in the enginecring 
electrical, electronic and nuclear industries. 
The copy executive will take over all responsibility for the writing of “ copy” for tect 
press advertisements and sales promotion literature, the subjects covering the entire field o 
F : ° . engineering and science. The standard of work required is exceptionally high and the ma 
Required for a ¢ ompany making domestic electrical appliances appointed will have adequate support from a large staff of specialist engineers. 
at Weston-super-Mare re : Candidates must have: 
ston-super-Mare, employing 150 people. He will be 1. A sound engineering background—preferably a ne gm technical qualificatio 
responsible to the Managi eecicnie. Waka Pe Nr ae . 2. The ability to write faultiess English (including spelling, punctuation and grammar 
Pp ; i : . fanaging Director for all aspects of 3. Practical knowledge of sales promotion in the technical field. 
Production and Works Management. This will include Experience in handling the publicity of a large engineering compeny desirable. Proba 
— : . as , age 30 to 35. Initial salary up to £1500 plus bonus and contributory pension scheme. Please 
process planning, production control, shop supervision, main- send brief details in coulidueas qualia reference F.2694 to P. J. H. Fryer. j * 
tenance and a small toolroom. Candidates should be between MANAGEMENT SELECTION LIMITED, 
30 and 45, be practical men with up to date knowledge of 17 Stratton Street, London, W.1. 
simple presswork, welding, painting and assembly operations In no circumstances will a candidate’s identity be disclosed to our client unless he gives permission 
. : after a confidential interview at which he will be given full details of the appointment 
for batch production. D 519 
Of particular importance is the ability to take responsibility 
for all aspects of planning and to be able to deal with produc- 
tion and tooling problems on the shop floor. Starting salary 
is £1500-£1750 per annum. Assistance will be given for 
removal expenses. 
Applications, giving details of age, qualifications, experience D ESI G ie EN 6 3 fa EER N G 
and salary should be addressed in the first instance to : 
Vacancies occur in the Mechanical Design Section of the Process Plants 
Division of Foster Wheeler Limited. The work involves the mechanical 
° ° ° design of Heat Exchangers, Pressure Vessels, Process Piping (including 
Production-Engineering Ltd. | 
thermal analysis), and the various special problems which arise in the design 
30 Waterloo Street, of Oil Refinery and Chemical Plant. 
. e Preference given to a Graduate Engineer having a minimum of two years 
Birmingham, 2 industrial experience, versatile, and with an aptitude for design. The 
position provides a wide range of interest, with full scope for original work 
in an integrated group. Salary will be commensurate with qualifications 
Names will not be revealed to present employers without permission. and experience. Pension and Life Assurance Scheme. 
Write fully age, qualifications and experience to: 
D 530 STAFF DEPARTMENT (M.D.O.D.), 
FOSTER WHEELER LTD., 
3, Ixworth Place, London, S.W.3. 
D 520 
. T | | N i 
Prominent and established Inventors and Manufacturers in London of STEVENSON, JORDAN & HARRISON, Lid. 
special purpose precision machinery have decided to appoint a Consultants to Management 
invite candidates to apply for admission as members of their staff in 
I I 
1. PRODUCTION ENGINEERING 
Qualifications: University degree or equivalent in Engineering. Five years 
in industry with not less than two companies and with specific experience in 
all or any one of the following: 
(a) Methods Development (b) Work Study 
(c) Production Control (d) Operational Research 
Quote Ref. SJH/PE/eng. 
2. FINANCIAL CONTROL 
Qualifications: Chartered-Certified or Cost and Works Accountant with 
to be responsible to the Works Directorate for the expansion and operation — py ne a ac 
of a Company Standards Department. The selected candidate will be 9) se0ee a (>) Management Accounting 
d wget oe (c) Systems Procedures (d) Computer Programming and 
a qualified Standards Engineer, of Engineering Degree level, aged 35-40, Application 
who is already practising successfully in this important field but is Quote Ref. SJH/FC/eng. 
attracted to the concept of “ a new world to conquer,’’ and to the better Age Range 30-45. 
financial rewards and prospects that we are prepared to hold out to him Opportunity will be provided, after 40 months’ service, for appointment to 
in consequence. Industry with a further opening later to return to Consultancy if desired. 
Substantial Salaries with Profit Sharing, Life Assurance and Pension Scheme. 
Applicants who can fit themselves to this description, should write in Candidates should apply in confidence, quoting applicable reference, stating 
strict confidence giving all relevant data as concisely as possible, to age, qualifications, education, experience and recent earnings to: 
G. B. Salmon, STEVENSON, JORDAN & HARRISON, LTD. 
MOLINS MACHINE CO. LTD Consiitants to Management, 
“ Ser Brook House, Park Lane, London, W.1 
Interviews will be conducted on 19th, 20th and 21st December. 
D 537 


D 501 


Evelyn Street, London, S.E.8. 








All applications will be acknowledged. 




















‘Engineoring’ Appointments Section, page four 





NUCLEAR SAFETY 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


bes vacancies in the Safeguards Division of Its 
Health and Safety Branch at Risley 
Teams of engineers and technologists with a wide range of training and 
experience are needed to assess the safety of designs for various types 
of nuclear reactors, chemical plant and experimental facilities both 
within and outside the Authority. Posts are available at junior and 
senior levels for:— 





PHYSICISTS 
interested in the analysis of problems of nuclear reactors. 
CHEMISTS 
wishing to study the effects produced by the irradiation of reactor 


materials. 


METALLURGISTS OR MECHANICAL ENGINEERS 


wishing to specialise in reactor containment technology. 


MECHANICAL, ELECTRICAL or ELECTRONICS ENGINEERS 


interested in the problems of reactor design, instrumentation and 
operation. 


PHYSICISTS, CHEMISTS or ENGINEERS 
wishing to specialise in criticality control. 


Applicants must have an Honours Degree or equivalent and at least 
three years’ relevant industrial or research experience, or be corporate 
members of a senior professional Institution. For the more senior 
posts wide experience is required. 

Salaries will be on scales between £860 and £2,180 according to 
qualifications and experience. 

Contributory Superannuation. Housing Assistance Schemes. 


Send postcard for application form quoting ref. H.16/J2 to:— 


The Administration Manager 


U. K. A. E. A. 

AUTHORITY HEALTH AND SAFETY BRANCH 
Risley, Warrington, Lancs. 

Closing Date: 12th December, 1960 
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LONDON TRANSPORT 


Vacancy for 
ENGINEERING ASSISTANT CLASS 2 
OFFICE OF THE SIGNAL ENGINEER 


Duties include development and experimental work in connection with electrical and electronic 


projects and assisting in the production and testing of prototype equipment. 
SALARY RANGE £940-£1020 PER ANNI M 
Training and experience should include work in the electronic field, and applicants should 
have the ability to devise circuits employing electronic components 


Higher National Certificate in Electrical Engineering essential 
VALUABLE FREE TRAVEL; medical examination; contributory superannuation after 


probatior 
7 days to— 


Applications within 7 
Staff and Welfare Officer, 
LONDON TRANSPORT 
55 Broadway * Westminster - S.W.I 


a3 
quoting rejerenre Vo, 116/5 
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SOUTH EASTERN GAS BOARD 
DIVISIONAL INDUSTRIAL ENGINEER 
KENT COUNTY DIVISION 


Applications are invited for the above post from 
persons having practical experience in selling gas for 
use in industry. 

Applicants must have a wide experience in the 
construction and installation of industrial and 
commercial gas equipment and a sound knowledge 
of industrial heat treatment processes and modern 
production techniques. 

An appropriate qualification in engineering, 
chemical! | or fuel technology is essential. 
The will be r ible for the 
development “of sales of gas in factories throughout 
the Division. The offices are situated in Maidstone. 

Salary within Group “ C ” of the National Salaries 
Table for Senior Gas Officers (National Scale) £1525- 
£1725 per annum. The post is pensionable and 
subject to medical examination. 

Applications in writing giving details of experience 
and qualifications and quoting reference VAC 15/1363 
should be sent to the PERSONNEL MANAGER 
SOUTH EASTERN GAS BOARD, KATHARINE 
STREET, CROYDON, within SEVEN ee = 

5 








CIVIL ENGINEERS 


MINISTRY OF TRANSPORT: CIVIL ENGI- 
NEERS. Pensionable posts for men and women 
at least 25 and under 35 on 1.1.60 (extension for 
reguiar Forces service, Overseas Civil Service, 
established civil service, and temporary Government 
service as Civil Engineer). Candidates must have 
achieved Corporate Membership of Institution of 
Civil Engineers or passed examinations necessary for 
attaining such membership. Experience in road and 
bridge construction essential; knowledge of High- 
ways Authorities’ procedure desirable. London 
salary £830-£1125 according to age, rising to £1300. 
Promotion he or —Write CIVIL SERVICE 
COMMISSION, 17, NORTH AUDLEY STREET 
LONDON, W.1, for seen form, wen! S$ 64. 
Closing date 31st December, 1960. 





THE REPUBLIC OF THE SUDAN 


THE MINISTRY OF COMMERCE, INDUSTRY 
AND SUPPLY invites applications for the post of 
Mechanical Engineer for the new Sugar Cane Planta- 
tion in the Sudan. 

y ge must possess University qualifications 
or corporate Members of the Institution of 
Mechanical Engineers. They must have wide experi- 
ence in the maintenance and running of all types 
of agricultural equipment, preferably on a sugar 
plantation and/or sugar experimental station within 
the tropics. 

= will be on contract for three years 
(without bonus), subject to extension to five years. 
Attractive pay is offered to suitable candidate. A 
cost of living allowance, which is reviewed every two 
months, is payable, and an initial outfit allowance is 
granted. There is no income tax in the Sudan at 
present. 

Free lodging and transport is provided. 

Leave accrues at the rate of seven days per month 
and can be taken after the first tour of approximately 
18 months. 

Applications in writing, stating full particulars of 
age, qualifications and experience, enclosing copies 
of two recent testimonials, should be made to the 
APPOINTMENTS SECTION, SUDAN EMBASSY, 
8, CLEVELAND ROW, ST. JAMES’S, LONDON, 


8.W.1. 
CLOSING DATE 15th DECEMBER, 1960. 
D 534 





APPOINTMENTS OPEN 


TAKERS OFF AND WORKERS UP 


Firm of CHARTERED QUANTITY SURVEYORS 
require TAKERS OFF and WORKERS UP for 
large Civil Engineering and Building works in the 
SHEFFIELD AREA. Positions offer scope for 
advancement.—Reply stating age, experience and 
salary required to BOX D873, Offices of 
ENGINEERING. 


PLANNING ENGINEER 


PLANNING ENGINEER required for sapenting 
aor gage | in the Midlands producing small pr 
his is an excellent opportunity for a man 
with initiative and enthusiasm. 
Commencing salary in the range of £1000 to 
£1250, oope Ont on —— and qualifications.— 
BOX G Offices of ENGINERRING. 
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CIVIL ENGINEERING ASSISTANT 


CIVIL ENGINEERING ASSISTANT pee for 
the JAMAICA OFFICE OF NORMAN & DAW- 
BARN, ARCHITECTS AND CONSULTING ENGI 
NEERS, 7, PORTLAND PLACE, LONDON, W.1, 
for civil engineering work associated with ‘as 
building projects including airports and factories.— 
Written applications giving age, experience and 
—_ cations are required. Salary plus allowances 
rom £1850 to £2300 p.a. D 508 





DEVELOPMENT AND DESIGN 
ENGINEER 


DEVELOPMENT AND DESIGN ENGINEER 
required, age 25-40, for expanding Company. Write 
giving age, experience, qualifications and ay 
required.—Written applications only to 
MANAGING DIRECTOR, JOHN PARBYSIORE 
& CO., LTD., RIPLEY, DERBY 





MECHANICAL ENGINEER 


MECHANICAL ENGINEER, H.N.C. STANDARD, 
required for non-destructive testing of materials and 


vessels. Specialised training will be given to 
successful candidate. Progressive salary with non- 
contributory pension —BOX D525, Offices of 
ENGINEERING. 





ENGINEER 


Wanted by British Firm of Structural Engineers in 
Karachi (W. Pakistan), an Engineer, experienced in 
design, shop fabrication, and erection of steelwork 
and able generally to handle structural contracts in 
all aspects. Excellent prospects.—Apply BOX 
D 523, Offices of ENGINEERING. 





ENGINEER SURVEYORS 


ENGINEER SURVEYORS for the inspection of 
boiler and pressure plant required. Applicants 
should not be more than 38 years and must have 
Ist Class M.O.T. Certificate with steam endorsement 
or equivalent qualifications. Salary E.S.A. Scale 
starting at £800 perannum. Other benefits. Areas: 


Oxford, Reading, South Bucks.—Apply ENG. 
DEPT., GENERAL ACCIDENT ASSURANCE 
CORP., LTD., 99, ALDWYCH, W.C.2. D 522 


DIESEL SALES ENGINEER 
HARLAND AND WOLFF 


require an ENGINEER with previous 
experience in sales of medium sized Diesel 
Engine plant, and a knowledge of the market. 
Age between 28 and 35 with sound education 
and qualifications; preferably a membership 
of an Engineering Institution. Salary 
according to age, qualifications, and 
experience. There is a contributory pension 
scheme. Apply in strict confidence in 
writing stating age, experience, qualifica- 
tions, and other details to 


9, Whitehall, London, S.W.1. 
D 492 





GRADUATES 


Forensic Engineers invite application from Engineer- 
ing Graduates with good background and industrial 
experience for responsible and individualistic post 
Age not over 35.—BOX D518, Offices of 
ENGINEERING. 


SALES REPRESENTATIVE 


SALES REPRESENTATIVE; established engi- 
neering company in MIDLANDS AREA wish to 
appoint a TECHNICAL SALES REPRESENTA- 
TIVE with good existing contacts for a newly formed 
division handling ventilation, dust extraction, fume 
removal and allied plants. 

Car provided. Contribut 
Free accident insurance. — 

Write in confidence giving full particulars of 
experience and salary required to BOX D510, 
Offices of ENGINEERING. 


pension scheme 
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BRITISH OXYGEN COMPANY 
LIMITED 


ASSISTANT 
DEVELOPMENT ENGINEERS 


DESIGNER DRAUGHTSMEN 


B.O.C. wish to strengthen an important 
development department in their Technical 
Division at Cricklewood by the appointment 


ot: 





1. Assistant Development Engineers 
Candidates should be Graduate Mechanical 
Engineers or equivalent, and have had 
experience of original design and develop 
ment work. In addition to mechanical 
engineering, experience in electrical, 
hydraulic and/or pneumatic systems would 
be an advantage 


2. Designer Draughtsmen Candidates 
should have a Higher National Certiticat« 
in mechanical engineering and be capable 
of designing prototype and production 
machinery. 


The team is engaged in interesting work 
on the development of special purpose 
production machinery. There are ample 
opportunities for seeing original ideas 
through to the production stage. 


Attractive salaries are offered to suitable 
candidates d there are good opportunities 
for advancement. A contributory pension 
scheme is in operation. Housing assistance 
is available. Replies, which will be treated 
in confidence, should give details of age 
present salary, qualifications and experi 
ence, and should be addressed to the 


Staff Officer, 
B.O.C., Ltd., 
Bridgewater House, 
St. James's, S.W.1 D499 





CONTRACTS ENGINEERS 


are required by 


W. i. ALLEN SONS & CO. LTD. 
or their 
PUMP DEPARTMENT 


Due to expansion of the Department vacan- 
cies exist for two Contracts Engineers to 
handle projects, tenders and contracts for 
large pumping schemes. 

Applicants must have served a recognised 
apprenticeship or post graduate training. 
One engineer should have had previous 
experience on pumps, have reached at least 
H.N.C. standard and be over 27. The 
other may be younger and less experienced 
but should have a University Degree or 
equivalent. Graduate membership of an 
a professional Institution is desir- 
able but not essential. 

Conditions of service include a Contribu- 
tory Pension and Life Assurance Scheme and 
assistance towards removal expenses where 
appropriate 

Applications in writing giving details of 
age, qualifications, previous experience and 
present salary, to: 

THE 
PERSONNEL ManaGer (Ref. 904/2) 
QUEENS ENGINEERING WoRKS, 
BEDFORD D 491 
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important appointments 
for Research 
and Development 


Due to commitments in The European Common ment developing accessory mechanisms for the U.K. 
Market area, the scope of work undertaken by the and major European motor industries. Applicants 
Mechanism Division of the Wilmot Breeden Labora- should be prepared to make occasional journeys to 
tories is being broadened and offers interesting and the Continent. Working conditions at the Labora- 
varied appointments for qualified persons of proved tories are excellent with transport available to and 
ability. Vacancies exist for Senior Engineers and from the Establishment. Top salaries are offered 
Designers, a Senior Production Engineer and an to men with first class qualifications or experience 


Experimental Designer. 


They will be members of in the appropriate fields, and there is a Staff Pension 


a team directly associated with a research establish- scheme in operation. 


Senior Engineers 


Graduates or persons with equivalent qualifications in Mechanical Engineering, Physics or Mathematics 
are required for work in this establishment which specialises in the Science of Mechanisms with particular 
reference to those used in the motor car. This involves work on Stress Analyses, Resonance and Body 
Vibration Phenomena, the Dynamic Behaviour of Body Structures and similar specialised projects. 


(Ref.: U/P1/1/EG.) 
Senior Designers 


Senior Designers who are genuinely interested in the evolution and development of mechanisms, and 
are capable of original thought in this field. (Ref.: U/P1/2/EG.) 

Senior Production Engineer 

An experienced Production Engineer is required to form and lead a team of specialists to engage in 
pre-production design of mechanisms. 

Applicants must have wide experience of economic design for mass production methods associated 
primarily with light presswork as well as die-casting, plastic moulding or metal sintering processes. 


(Ref.; U/P1/3/EG.) 


Experimental Engineer 


An Experimental Engineer is required for work associated with the Research and Development of small 
mechanisms. He will be responsible for a small section concerning itself with the establishment of 
experimental — design of test equipment, functional and endurance tests, etc. 

Applicants should be of H.N.C. (Mechanical) standard or equivalent and have had experience in experi- 
mental work. (Ref.: U/P1/4/EG.) rot 





Applications, which will be treated in strict con- Development Engineer. The appropriate reference 
fidence, giving full details of experience, age and number should be quoted. 
qualifications, should be addressed to the Chief 


WILMOT BREEDEN LABORATORIES 
Umberslade Park, Solihull, Warwickshire 


D 500 











ALLIS-CHALMERS GREAT BRITAIN LIMITED 
have the following vacancies for 
draughtsmen :— 

1 CHIEF DRA 
to take charge of Drawing Office, engaged 
on agricultural and earth moving machin- 
ery design. 

2 SENIOR MECHANICAL DRAUGHTSMEN 
preferably with experience of Tractor or 
heavy vehicle design. 

These are well paid appointments offered 

by a progressive and expanding Company. 

The work is varied and interesting, and the 

factory is pleasantly situated in the country 

with free local transport provided by the 

Company. 

Applicants should apply to the 
Chief Engineer, 
Allis-Chalmers Great Britain Limited, 
Essendine, Nr. Stamford, Lincs. 


D 452 











(3) Age 30-40 years. 


| housing may be provided. 


to the 


RESEARCH AND 
DEVELOPMENT MANAGER 


BOILERS, PRESSURE VESSELS, COMBUSTION 
AND HEAT TRANSFER 


A Manager is required to take charge of a progressive Research and Development 


Department. The desirable qualifications are: ; 
(1) At least a First Degree in Engineering, chemistry or allied subjects. 


(2) Corporate Membership of an appropriate Institute. 
(4) Experience in similar or allied fields. 

The position is one of exceptional interest in an alive and expanding organisa- 
tion where leadership, and an ability to collaborate readily with colleagues, are 
held in high regard. A salary commensurate with the work involved will be 
offered. There is a contributory superannuation scheme, and assistance with 


Applications, which will be treated in strictest confidence, should be addressed 
Secretary, 
Cochran & Co., Annan, Limited, 


Newbie Works, 
Annan, Dumfriesshire 








ry 


INSTRUMENT ENGINEER 


BX Plastics Limited, the leading manufacturers of Thermoplastics, require 
a graduate, or equivalent, to control the Instrument Department at thei 
Brantham factory. 

Candidates should have had at least five years’ experience in instrumenta- 
tion and controls in process industries; and be thoroughly conversant with 
the application of electronics to process control. 

The factory is situated in pleasant countryside on the Essex/Suffolk 
borders, within easy reach of the residential areas of Ipswich, Clacton and 
Colchester. The Company operates Pension, Life Assurance and Bonus 
Schemes. Write, giving full details and present salary, to: 


Personnel Manager, 
BX PLASTICS LIMITED, 


Brantham Works, Nr. Manningtree, Essex. D 52! 




















SENIOR DRAUGHTSMAN 


MAY & BAKER LTD., Dagenham, Essex, require a Senior 
Draughtsman with experience in the design and layout of 
chemical and similar plant installations. Applicants should 
have technical qualifications to Ordinary National Certificate 
level or higher. Salaries are reviewed annually. There is a 
Pension Fund and Life Assurance Scheme in operation. 
Excellent canteen and sports facilities. Apply initially in writing 
to the Personnel Officer, quoting Reference No. 170/60. D 504 
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DRAUGHTSMAN 


DRAUGHTSMAN uired by the British Drug 
a Ltd., prefi y with ex nee in Plant 


ion. Five-day week, Canteen, Sports Club, 

writ stati ‘ perlaes y~ ang + nd 
, &x and 8a 

to the PERBOWNEL MAN ROK Lay GRAHAM 

STRERT, CITY ROAD, N.1. D 531 


YOUNG DESIGNER 


KEEN YOUNG DESIGNER with engineering 
training wanted for Product wt they nga involving 
new ideas and fixing specifications for bulk produc- 
tion £1000 p.a, portunity with progressive 
MERSEYSIDE MANUFACTU RERS.—Piease reply 
to BOX D 528, Offices of ENGINEERING. 


SSH... 


IMPERIAL CHEMICAL 
INDUSTRIES LIMITED 


Billingham Division 
has a vacancy for a 


PHYSICIST OR 
ENGINEER 


for work on 
VIBRATION AND NOISE CONTROL 


In. modern chemical plant a 
variety of interesting problems 
arise in these subjects and 
modern physical techniques are 
being applied to their solution. 
A Technical Officer is required 
to take charge of this work, 
which is mainly directed towards 
the solution of specific pro- 
blems, involving close contact 
with design and plant operating 
staff. There is also a need for 
some research and development 
work to back up this service, 
and publication of items of 
general interest is encouraged. 


Candidates should hold a good 
honours degree of a _ British 
University. It is desirable that 
they should be able to show 
evidence of interest in one or 
both of the above subjects. 


The appointment is pension 
able and carries an attractive 
salary. There is a profit sharing 
scheme and assistance can be 
given towards house purchase 
and removal expenses for mar- 
ried men. 

Write giving brief details of 
age, qualifications and experi- 
ence to: 


MW Wawe— 





The Staff Manager, 

Imperial Chemical Industries Limited, 
Billingham Division, 

Billingham, Co. Durham, 


quoting reference $/QQ.5 ‘ae 








have a vacancy in their Engineering Department at Bournville 
for a qualified 


POWER 
AND SERVICES ENGINEER 


Candidates should have wide experience in the preparation 
of schemes and specifications for steam raising and distribu- 
tion, refrigeration, air-conditioning, heating and ventilation 
and general factory services; they should be corporate members 
of a professional institution. The position offers good initial 
salary, and prospects. Pension Fund. The provision of hous- 
ing will be considered. 








Applications are invited from men between 30 and 40 years 
of age, and should be addressed in confidence to the: 


Chief Engineer, 
Cadbury Brothers Ltd., 


Bournville, 
Birmingham, I! 




















ADVERTISEMENT RATES 


‘Engineering’ Appointments Section 
CLASSIFICATIONS: 


Public Appointments, Appointments Open, 
Appointments Wanted. 
TYPES OF ADVERTISEMENTS: 

(a) “ Appointments Illustrated” and illustrated careers advertise- 
ments: photographs or drawings may be used in conjunction with type 
matter. 

Rates: per page (12 in. by 9 in.) 


alf page = sod is 
quarter page .. ‘% , 


(b) Semi-display: 
name block or symbol. 
Rates: per page (12 in. by 9 in.) 

per half page .. : 


quarter page ; £29 
per single column inch £2 14s. 


(c) Single column “ run-on ” advertisements: approximateiv 6 words 
to the line, 12 lines to the inch. 


Rate per line .. fi 
(Minimum charge 18s. 
SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 
15 per cent. on 26; 20 per cent, on 52. 
BOX NUMBER: 2s. 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 


ORDERS TO: “ Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


£100 
£54 
£29 


type matter, with or without surrounding rule, 


£100 
£54 


4s. 6d. 


Company Meetings 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 
ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 
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COMPANY MEETING 


PETER BROTHERHOOD 
LIMITED 


Favourable’ Report in Difficult 
Year 


The Fifty-third Annual General Meeting 
of Peter Brotherhood Limited was held 
on November 22 in London. 

Mr. A. Marcus Neal, J.P., A.C.G.L., 
A.M.LC.E. (Chairman), in the course of 
his speech said :— 

Before dealing with the accounts I should 
refer to the death just before Christmas 
last year of Mr. Stanley J. Bellamy, one of 
our Directors, who, you will remember, was 
appointed General Manager of the Com- 
pany on my retiral from the position in 
January, 1958. 

As a result of this loss your Board 
decided to appoint two of your Directors, 
Mr. Wm. Thompson, M.I.P.E., who is also 
Works Manager, and Mr. E. Smyth, 
M.Eng., who is also Technical Director, 
to be Joint General Managers and to pro- 
mote Mr. K. Grant, A.M.I.Mech.E., 
A.M.L.Mar.E., to the post of Assistant 
General Manager and Mr. P. F. Wholley, 
B.Sc. (Eng.), A.M.I.Mech.E., to the posi- 
tion of Technical Assistant to the General 
Managers. 

In order to fill the vacancy on the Board, 
Mr. A. L. Busby, who was apprenticed to 
the firm in his youth and has held the post 
of Assistant Works Manager for the past 
10 years, was elected to the Board. 


TRADING RESULTS 


Last year I indicated that, with half the 
year gone, it was thought that the results 
this year would be comparable with those 
of last, and I am pleased to say that the 
accounts show a gross trading profit of 
£677,148 against £683,745 last year. 

Charges including Profits Tax and Income 
Tax, amounting to £408,289, reduce this 
gross profit to a net figure of £268,859 
available for distribution and allocation. 
Your Board have decided to recommend 
the payment of a final dividend of 20 per 
cent., less tax, making a total of 25 per 
cent., less tax, on the Ordinary capital. 
We further recommend the allocation of 
£100,000 to General Reserve, bringing this 
reserve to a total of £525,000, and the 
addition of the balance of £2,520 to carry 
forward, bringing this surplus to a total of 
£167,215. 


THE OUTLOOK 


As to the immediate future, and par- 
ticularly in connection with the current 
year ending 3lst March, 1961, during the 
early part of 1960 we were feeling the 
effects of the shipbuilding recession, 
necessitating Our quoting very keen prices 
to obtain an amount of alternative business, 
which, while enabling us to maintain our 
rate of output, is inevitably showing a 
smaller margin of profit than usual. 

The effect of this will doubtless be a 
reduction in our profit for the year ending 
31st March next, but your Directors are 
confident that this position is of a tem- 
porary nature only and, we see no reason 
why the rate of dividend, which has been 
recommended during the past two years, 
should not be maintained. 

Looking further ahead, the value of 
orders in hand to-day is higher than for 
some years and I have every confidence 
that, having passed the short but somewhat 
difficult period referred to, the technical 
ability of our staff and the efficiency of 
production in our works will enable us to 
continue to show results comparable with 
those of former years. 

I should like to pay tribute to my co- 
directors, the staff and the workpeople 
both in the factory and outside for their 
loyal co-operation with, and services to. 
the ~_ oo sag enabled us to offer 
you so favourable a report o ear’ 
working to-day. _ . a ee peer 

The reportjandja°counts were adopted. 

D 503 
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A Record Year 
for Rover 


T MAY well be that the motor industry 
is faced with a return in the home mar- 
ket to the seasonal trading which was 


S. B. Wilks, the Rover Company chair- 
man, reviewing the past financial year. 

For Rover, though they are now 
engaged with the genera! difficulties of 
the industry, it has been the best year 
for sales in the company’s history. 
The surplus on trading and investment 
income increased from £1,902,046, in 
the previous year, to £2,764,973. The 
Rover “80” and “100” and the 
3 litre were all doing well. 

But the effects of the decline in home 
market and United States sales has 
now had its effects. The next set of 
results will unavoidably be affected by 
the less certain outlook than existed a 
year ago, by rising costs, and by the 
further wage demand now before the 
employers. 

A happier note is struck by the 
increasing interest in the Series Il Land 
Rover, whether with petrol or diesel 
engine. Several contracts have been 


placed by armies overseas which had | 


previously used other vehicles. 

A new Rover subsidiary company 
has been formed in New Zealand and 
Land Rover assembly, using locally 
produced parts, is beginning. Another 
subsidiary for the same purpose has 
been formed in South Africa and 
negotiations are going on there for the 
assembly of Rover cars. 

Marketing difficulties are being en- 


countered in North America and it Is | 


feared that it will be a long time before 
the subsidiary there will be operating 
profitably. Satisfactory progress has 
been made in Spain where Land Rovers, 
with a large proportion of locally made 
components, are made under licence by 
an associate company, METALURGICA 
DE SANTA ANA, SA. 


Increased Turnover 
but Lower Profits 


The widely diversified engineering group 
Serck Limited, whose products include 
tubes, heat exchangers, control valves, 
automatic equipment and radiators, 
improved the total amount of business 
done by the companies during the year 
but ended with a profit decline of 
£200,000. 

The profit before tax in the past 
financial year was £1,073,038, against 
£1,273,885 in the previous year. 

Heavy development spending, includ- 
ing the establishment of two new fac- 
tories, at Bromborough and Gloucester, 
and constantly increasing wages, with 
the effects of the 42 hour week, are given 
as the reasons for the shrinking profit 
margins. 

AUDLEY ENGINEERING Company, a 
member of the group, began work 
in a pilot plant this January at the 
new Bromborough factory and produc- 
tion reached a commercial level by 
July. The output target is expected to 
be reached during this year. 

Government defence programme 


a normal part of the pre-war pattern. | monitoring control system of valves, 
This suggestion is put forward by Mr. | PUMPS and other equipment in the new 





} | modifications caused a serious setback | 
'to profitable production of control | 
| valves 


which effected AupDCcO ANNIN 
CONTROL VALVES who have moved into 
the Gloucester factor. Development 
of their products for industrial purposes 
is going steadily ahead. 

A new group division, SERCK CON- 
rROLS, has been founded following the 
successful development of an electronic 
remote supervisory telemetering system. 
In association with MurpHy Rapio, 
who are acting as main contractors, 
Serck obtained a contract for the 


700 mile Assam pipeline for Om INDIA 
Limited. 

Serck has overseas subsidiaries and 
associate companies in Australia, Bel- 
gium, Switzerland, Holland, Ireland, 
France, Italy, Germany and South 
Africa. 





tractors from the Lille and Paris works 
during 1959. 

PERKINS (brought into the Massey- 
Ferguson firm 18 months ago) will 
make two-thirds of the diesel engines 
for the French tractors. 


An Opportunity for 
Heavy Vehicle Makers 


Heavy vehicle manufacturers in Britain 
are hoping that at last they are to be 
given the chance of bringing some of 
their home market production into line 
with overseas orders. 

They have long experience of pro- 
ducing public service vehicles of 36 ft 
and more for overseas markets, 
and now the Minister of Transport, 
Mr. Ernest Marples, is to ask all the 
interested organisations for their views 
on a proposed increase in the permitted 
maximum length of public service 


| vehicles from 30 ft to 36 ft in Britain. 


High Order Book Despite | 
the Shipyard Recession | 


An order book standing at a higher 
value that for many years was reported 
by Mr. A. Marcus Neal, the chairman 
of PETER BROTHERHOOD Limited, at the 
recent annual meeting, despite the 
depression in the shipbuilding industry, 
the effect of which began to be felt in 
the company in the early months of this 
year. 

The gross trading profit for the year 
was £677,148 against £683,745 for the | 
preceding period. 

The adverse influence of the ship- | 
building situation led to the necessity | 
of offering particularly keen prices in | 
order to bring in alternative work. 
This has made it possible to keep up the 
rate of production but at smaller profit 
margins than usual. For this reason 
a fall in profit in the current year is | 
occurring but this is seen as a purely | 
temporary situation, neither affecting | 
the long term results nor the mainten- 
ance of the rate of dividend recom- 
mended during the past two years. 

A final dividend of 20 per cent, added 
to the 5 per cent interim, brought the 
dividend for the year to 25 per cent, 
less tax, on the ordinary capital. 

Once the current “* short but difficult” | 
period is passed through, the Brother- 
hood chairman anticipates results com- | 
parable with those of former years. 





| 
} 





Massey-Ferguson Expansion | 
in French Tractor Output | 


The United States Forp Motor Com- 
pany are not by any means alone in 
making major increases in their over- 
seas investments. MASSEY-FERGUSON 
have just opened their third factory in 
France. 

France and the Massy-Ferguson fac- 
tories at Lille, Paris and now Beauvais 
have something of the same significance 
for the big agricultural engineering 
concern as Britain and the Dagenham 
plant will almost certainly come to 
have for Ford. 

The largest market for Massey-Fergu- 
son outside the United States is France 
and the two established factories there 
account for 40 per cent of the company’s 
turnover. Massey-Ferguson describe 
the new Beauvais works as the largest 
and most modern tractor factory in 
Europe. [ts output will be 12,500 
tractors a year. This will mean MF 
will be turning out 48,000 French 
tractors a year. They produced 27,570 





It will also be suggested that the per- 


mitted width go up from 8ft to 
8 ft 24 in. Requests for such a move 
have come from makers and operators. 

Mr. E. R. Hollands (inset), director 
and general manager of AEC (SALEs), 
has commented: 

** We have supported operators who 
have for long realised that the 30ft 
vehicle is inadequate and outdated for 
present-day operation in Britain, par- 
ticularly now that motorway travel is 
extending all over the country.” 





Over 30 ft AEC Chassis 
in Production 


Wheelbase 
ft in 
19 6 
17 6 
19 6 


Body 
ft 
36 
33 
36 


** Regal” VI 
* Regal” VI 
“ Regal ” IV 
** Reliance ” 
Export type 


17 6 33 











BMC’s Sturdy Optimism 
for Future Recovery 


We suffer when human optimism, which 
pins its hopes on always being able to 
enjoy the best, finds it has to put up 
with the normal. 

Thus Sir Leonard Lord, who con- 
cludes his annual review with the 
observation that if this is so, the 
British Motor CorPORATION, of which 
he is chairman, will not be satisfied 
until ways have been found of discover- 
ing more business in more places. 

The BMC report is inevitably read 
against the background of the short 
time and threats of raised prices that 
have overtaken the industry and Sir 
Leonard Lord’s section of it. 

He is not himself pessimistic. Deal- 





ing with the home market where months 
of unusually high activity have rapidly 
declined to the present doldrums, the 
BMC chairman says: “1 do not expect 
this to be of long duration. Paradoxic- 
ally, at the same time we have been 
endeavouring in every way to increase 
commercial vehicle output to catch up 
with the heavy demand.” 

Examination of the detailed break- 
down of BMC’s 1959-60 production 
shows that the heaviest percentage 
increase of all came in the heavy vehicle 
section. 38,169 vehicles of a one ton 
rating or above were built, against a 
total in the same class of 25,616 for the 
preceding 12 months—an increase of 
49 per cent. 

In much greater volume, and one 
rather suspects that it is the pride of 
the chairman’s year, is the 37 per cent 
increase in the output of vehicles of up 
to 1,000 c.c. engine capacity. This 
range of course includes the immediately 
successful Austin Seven and Morris 
MiniMinor and also the Minor 1000, 
the Austin A.35, the A.40 and all the 
commercial offshoots of these basic 
types. More than 300,000 vehicles 
were in this class during the year. 

Although BMC exports to the North 
American market reached 110,000 units 
in the financial year, against the chair- 
man’s earlier estimate of 100,000, there 
is no secret about the collapse of im- 
portant parts of this market. 


North American “ Lull ”’ 


Describing the North American sales 
situation as “ this lull,” a more optimis- 
tic view than that of some observers on 
the edge of the industry, the BMC chair- 
man declares his belief that the imported 
car, and BMC cars in particular, have 
a future across the Atlantic. 

Sports cars, long the mainspring of 
BMC’s North American success, con- 
tinue to keep their sales up to the 
3,000 a month level. The most recent 
registrations show BMC able to com: 
mand 43 per cent of British car registra- 
tions in the United States. 

Drawing the plain conclusion that a 
broader base for export sales must be 
established, the next step is to look at 
Europe. Developments between the 
European Free Trade Association and 
the European Economic Community, 
and internal changes in the member 
states, will play a decisive part but over 
the last two years BMC sales in Europe 
have increased by 40 per cent. P 

A motor company chairman must be 
particularly aware of Government influ- 
ence over the country’s economy. Sir 
Leonard Lord accepts the need for 
economic controls and curbs, but he 
wishes the Government would use the 
experience they have gained from the 
manipulation of the controls currently 
in favour. 

“They underestimate the speed at 
which world conditions change and the 
time necessary for controls to take 
effect. The Bank rate has to be general 
but hire purchase restrictions can be 
tailored to the products concerned and 
their immediate prospects in world 
markets.” 

Perhaps the most important of all the 
points made by the BMC chairman is 
his inevitably rather wistful glance at 
the position in relation to their Govern- 
ments of his European competitors. 
For them there is positive Government 
help in the furthering of the export 
effort. The most the British industry 
appears to be able to expect from the 
British Government is the “tardy 
relaxation ’’ of controls on trade. 
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Marconi 
Mark IV 
Television 
Camera 


The 4,in image _  orthicon 
camera pick-up tube is gen- 
erally regarded as offering the 
best in picture quality. The 
firm that introduced this tube 
to Britain have shown what 
can be done in camera design 
to utilise its full potential. 


‘© BE a success a modern television camera 

must satisfy three primary conditions:— 

(1) It must possess a good sensitivity to light, 
which means using a suitable pick-up tube. 
The camera can then be relied upon to give 
a good picture whether or not the lighting 
conditions are under human control. 

(2) The more stability that can be built into the 
circuitry the less manipulation of the controls 
will be required. Thus the operator is freed 
of all duties likely to distract him from the 
artistry of picture production. 

(3) The camera should be as simple to operate as 
a movie camera. 

The Marconi Mark IV image orthicon camera 
fulfils all three. It was introduced in 1958 by 
Marconi’s Wireless and Telegraph Company of 
Chelmsford, Essex, and set a new high standard 
in stability. This is the ability to give a consis- 
tently unvarying picture performance, and this 
feature alone largely accounts for the camera’s 
outstanding success. 

Marconi’s are now a member of the English 
Electric group, and have been associated with the 
manufacture of television transmitting equipment 
since the 1930's when television was just starting. 
They did not turn their attention to cameras 
until about 1948, when they were responsible for 
introducing the image orthicon camera to this 
country; that is a camera based upon a pick-up 
tube known as the image orthicon type. The 
Mark IV camera is the logical outcome of eleven 
years of technological research and operating 
experience with image orthicons. 

When the image orthicon was first introduced 
the most startling improvement over existing 
types of camera was its greatly increased sensi- 
tivity to light. It was therefore natural that its 
immediate appeal was in outside broadcasting, 
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and Marconi’s earliest cameras were first used 

“live” by the BBC for broadcasting the Boat 

Race in 1949. In the studio where the lighting 

is under strict control the popularity of the image 

orthicon increased more gradually. 

The tubes produced by the three principal 
camera manufacturers in this country since the 
war may be broadly classified into high or low 
velocity tubes, of which the image orthicon is one 
of the latter. In the early days of television the 
high velocity iconoscope was generally employed. 
The basic disadvantage of the high velocity tube 
is that its full theoretical sensitivity can never be 
realised in practice, due to the short storage time 
associated with high velocity scanning. 

The tube is therefore the heart of the camera 
and the root of good picture quality. The 
““camera channel,’ as it is termed, actually 
consists of a number of separate units. These 
are generally supplied together and comprise : — 
(1) The camera itself, incorporating the pick-up 

tube, tube yoke, lenses and electronic view- 
finder. Each camera is carried on a separately 
supplied portable stand or “dolly” and is 
under the control of the camera operator. He 
is responsible for directing the camera at the 
scene and selecting the appropriate lens and 
focus as required by the producer. 

(2) The camera control unit, containing all the 
electronic equipment on the output side of 
the camera that does not have to be mounted 
on the camera itself. 

(3) The power supply unit. 

(4) The camera control panel, carrying all the 
controls for initial setting up as well as those 
for camera operational adjustments. 

(5) The picture and waveform monitor. 

Each camera channel possesses its own set of 
equipment, and the number of channels in action 
simultaneously in a studio can vary from a 
few as 2 to as many as 8, with an additional one 
as standby. Generally only the camera itself is 
movable, the other pieces of equipment being 
rack mounted at some convenient point and 
connected to the camera by cable. However, all 
the equipment can be made movable if required. 

The image orthicon tube was developed by 
the Radio Corporation of America towards the 
end of the war, and in 1948 they were producing 
a camera with a 3in tube. Under a scheme 
for normal exchange of information Marconi’s 
produced six cameras of the RCA design known 
as the Marconi Mark I, which were sold to the 
BBC. After this the Mark II was introduced, 
the design being slightly modified but still using 
the 3in tube. Some years were to elapse before 
the improved 44 in image orthicon tube, led to 
the birth of the Mark III. 

Tubes for all Marconi’s cameras from the 
Mark II onwards were and still are made by the 
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English Electric Valve Company Limited, also 
of Chelmsford. To this company must be 
given the credit for the research work which went 
into developing the later highly successful 44 in 
tube and also improving the 3 in tube. Before 
dealing with the inception of the larger tube, 
it is worth considering its operation. 

Fig. | shows an idealised 44 in tube. Operation 
depends upon the creation of a positive charge 
pattern on a thin glass membrane known as the 
target. This is done by optically projecting an 
image of the scene on to a photo-emissive surface 
known as the photo-cathode, on which light fall- 
ing at any point causes the emission of a propor- 
tionate number of primary electrons. These are 


accelerated towards and focused on the target, 


where on landing they in turn cause the emission 
of secondary electrons which are collected by the 
target mesh. This is held slightly positive with 
respect to the target, and the conditions are so 
arranged that the secondary emission rate at the 
target is greater than 1, thus the resulting charge 
image is positive. 

The charge pattern having been created on the 
target, it can now be read off in the form of a 
signal. This is performed from the other side 
of the target by means of the scanning beam. 
The beam of electrons is scanned over the target 
and the potentials are so arranged that it arrives 
there at approximately cathode potential. Here 
it is able, owing to conduction through the 
target, to neutralise the positive charges corre- 
sponding to illuminated areas in the image, and 
the target becomes stabilised at a potential just 
sufficiently negative to repel the scanning beam 
in the absence of light—approximately cathode 
potential. The repelled beam is accelerated 
back towards the cathode end of the tube and 
directed into an annular electron multiplier, the 
output of which is fed into the head amplifier 
of the camera. A fine mesh known as the 
field mesh is placed across the tube between the 
cathode and the target to give a uniform decelerat- 
ing field of high strength close to the target. 

The output of the electron multiplier is suffi- 
ciently great for head amplifier noise to be 
negligible in practice, and the random fluctuation 
noise is entirely that due to the scanning beam 
modified by the electron multiplier and partition 
noise through the field mesh. 

Although an improvement on other types of 
tube, the 3 in still had certain limitations, mainly 
associated with target structure. Primarily these 
limitations consisted of marginal signal-to-noise 
ratio, and spurious effects due to redistribution 
of secondary electrons on the image side of the 
target and the presence of interelement capacit- 
ances. Modifications were made periodically 
to the design of the 3 in tube to overcome these 
troubles, but with only partial success. 

In 1950 Mr. G. E. Partington, of Marconi’s 
Broadcasting Division, visited America and saw 
a 44in tube in RCA’s laboratory. This had 
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Otto H. Schade, but never commercially exploited 
by RCA. Mr. Partington was immediately 
Cothose Struck with its possibilities, since he appreciated 
that here lay a solution to the problems of the 

3 in by virtue of its much larger target area. On 

his return to this country he therefore recom 
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Fig. 1 Simplified diagram of the 44 in image orthicon tube. 
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Fig. 2 The acute problem: reconciling complexity of design with simplicity of operation. 
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camera became known as the Mark III and 
could take a tube of either size. It was first 
offered for sale in 1954, and was not long in 
being widely adopted by the BBC, not only for 
outside broadcasts but also for studio work. 

The Mark III was a much better camera than 
had been produced up to that time but it still 
had a size and weight limitation. In fact the 
Mark III weighs 170}b without lenses and 
measures 27 by 16 by 15 in over the main body. 
Something more compact and more readily 
portable was required if the full benefits of the 
44 in tube were going to be exploited. Accord- 
ingly, in 1958 Marconi’s started to work on an 
entirely new design, the Mark IV, still using the 
excellent 44 in image orthicon as a basis. 

The SBC had also been thinking along the 
same lines, for after exhaustive trials with the 
Mark III they issued specification to manufac- 
turers known as TV 80 covering their require- 
ments for the cameras to be used in the new 
Television Centre at White City. Marconi’s 
found that this corresponded closely with their 
own design for the Mark IV, and the first 
came off the production line in August, 1959. 

In designing the Mark IV Marconi’s had a 
number of completely new problems to solve. 
For the sake of compactness such techniques as 
the extensive use of magnesium alloy for strength 
and lightness, notably in the camera frame, had 
already been fully exploited in the Mark III, so 
the only remaining way to make a smaller camera 
was to put less in it. The number of valves 


in the camera/viewfinder was reduced to nine, 
plus two small high-voltage rectifiers and 
two small stabiliser valves. This has been made 
possible by circuit developments giving better 
performance with fewer valves, and by sending 
the field scan to the camera. The reduced 
number of valves means a smaller heater- 
transformer. Further, all the circuitry both in 
the camera itself and the rest of the channel is 
in the form of plug-in printed wiring boards. 

Another space saver is an ingeniously simplified 
change mechanism for rotating the turret, which 
gives accuracy in lens positioning without the 
need for a separate locking device. A cranked 
handle close to the focus knob works a folded 
Geneva mechanism (see Fig. 3) possessing the 
desired non-linear acceleration characteristic. It 
is very compact and automatically takes up wear. 

The turret has four lens positions and is of 
84 in diameter on the pitch circle. The standard 
range of focal lengths is 1:4 to 40-Oin, ice. 
50 to 2° horizontal viewing angle. An optional 
extra with the Mark IV is remote lens iris 


control, operated from the control panel. 
Operationally another strong point is the short 
warm-up time needed, 20 minutes being sufficient 
to obtain pictures of rehearsal standard. Other 
useful features are the integral orbiting device to 
prolong tube life, ready accommodation of wide- 
angle or zoom lenses and circuit accessibility. 

With the Mark IV the vision control operator 
does not have to keep making adjustments at the 
camera control panel in order to keep the picture 
of consistently high quality, and this has far- 
reaching effects on the method of studio opera- 
tion. Marconi’s claim that one person can 
control a pair of cameras, thus saving two or 
three men in the average studio. The BBC have 
carried the philosophy a stage further, and at 
their new Television Centre Studio No. 3 have 
further remoted vision control by adding equip- 
ment of their own. The camera control panels 
and picture and waveform monitors are grouped 
in the lighting and vision control room adjacent 
to the production control room, and are under 
the surveillance of one vision controller and an 
assistant. This offers the advantage that since 
the controls of up to six cameras are the responsi- 
bility of one man, a high consistency of picture 
quality and matching can be maintained among 
all the cameras. Furthermore the vision control 
operator works close to the lighting supervisor 
so that the maximum degree of co-ordination 
takes place. Thus the camera with inherently 
stable picture conditions has far more to offer 
than saving in manpower alone. 


Fig. 4 (left) Flap-down 
sides carry the printed 
circuitry. 

Fig. 5 (right) Case can 
be jacked up for access 
to tube and yoke. 


Fig. 6 (right) Complete 
camera channel on test, 
monitors and control 
panel are shown on the 
right of the operator. 


The field of application of the television camera 
is limited, and Marconi’s place great importance 
on securing markets abroad. Compared with 
300 Mark III’s in six years, over 250 Mark IV's 
have been sold in the first fifteen months. 
Other manufacturers are now starting to pro- 
duce cameras using the same 44in_ tube. 
Overseas, notably in Germany and America, the 
3in tube has been developed to a very high 
degree, but there are signs that both these 
countries have taken up the challenge and are 
about to produce 44 in cameras of their own. 
Of the 180 Mark IV’s made for export, 133 
are for the USA and Canada, and the entry into 
the North American market is easily the most 
significant pointer to the camera's success. 
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Fig. 3 (above) Model of special Geneva turret 
indexing mechanism. 


Incidentally, Marconi’s have also developed quite 
different applications of the 44 in image orthicon. 
for example, in medical and blind landing 
aircraft approach equipment. 

Despite the circuitry simplifications in the 
Mark IV, the high quality television camera. fo, 
broadcasting is still a highly complex system of 
apparatus. A large part of television rese 
and development is being devote 
tion of the system. The allied fac 
is also paramount. Ideally, whe: 
on today the camera should 
producing the same picture as it 
after the stipulated warm-up 
further adjustment. The Mar 
represents a major step towar 
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New Electrolytic Capacitor Shows Promise 


One of the most fundamental and widely used 
components in electrical engineering—the electro- 
lytic capacitor—has long suffered from many 
serious shortcomings. Research now being 
conducted at the Electrical Research Associa- 
tion, Leatherhead, Surrey, shows great promise 
of leading to a capacitor in which these disadvan- 
tages are very substantially reduced. 

Research in this field was initiated some years 
ago at ERA with the aim of discovering the 
factors which govern the temperature limitations 
of aluminium oxide dielectric capacitors. This 
work, under the direction of Mr. R. F. Wilson, 
of the physics department, has now led to the 
development of a prototype dry-dielectric capa- 
citor with some outstanding technical features. 

The capacitor will operate on a.c. or d.c. 
and, compared with present-day wet-dielectric 
capacitors, it has: (1) considerably reduced 
physical size and weight, (2) an increased working 
temperature range (from -— 180° C to +-150° C), 
(3) a low power factor, and (4) a low leakage 
current. Though work on this capacitor has 
by no means been completed, working voltages 
as high as 600V have been obtained under 
experimental conditions. 

Laboratory work, to prove the principle of the 


technique, is being carried out on simply con- 
structed flat strips of aluminium, as shown 
below. When the experimental work has been 
completed, however, it should be possible to 
form the materials into conventional patterns, 
though the brittleness of aluminium oxide may 
present a problem to the formation of thin 
tubular components. 

The anodising process used to form the 
aluminium oxide is critical: the requirements 
being for ultra-high purity of oxide and a smooth, 
non-porous texture. Much development work 
has been carried out on the anodisation process 


A new electrolytic capa- 
citator, with some out- 
standing technical ad- 
vantages, is being devel- 
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two acid forming operations—first with corrosive, 
and then with non-corrosive, acid. These 
operations can be controlled to give dielectric 
thicknesses between 0-1 and 1-0 microns, the 
latter showing promise as the optimum value. 
The criticality of this process presents a prob- 
lem to the eventual mass-production of this new 
type of capacitor. However, processes requiring 
similar, and even greater, orders of control 
accuracy are nowadays commonplace in the 
semiconductor manufacturing industry. The out- 
standing advantages that are promised by this 
new electrolytic capacitor should be sufficient to 
offset any increase in manufacturing costs. 
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Corrosion Failure of Whitemetal Bearings 


A full-scale laboratory investigation to determine 
the causes of failure of bearing whitemetal is 
being conducted by the Parsons and Marine 
Engineering Turbine Research and Development 
Association. Extensive trials with whitemetal 
specimens in contact with various grades of oil, 
water, oil-additives, and previously-used oil (in 
varying combinations) are being carried out. 

A furnace is used to cycle the whitemetal 


specimens through typical temperature ranges 
while the- corrosion tests are being made. 
Further sets of specimens are placed on top of 
the furnace (see illustration) so that specimens 
can also be cycled from air to full immersion in 
the fluid at a relatively low temperature. 
Although a great deal more research has yet 
to be done, the work so far has yielded some 
valuable information: 


A furnace is used to put 
the whitemetal specimens 
through a typical temp- 
erature cycle. Specimens 
can also be cycled from 
air to full immersion in 
the corrosion-test fluid. 


Hard skins have appeared on the surfaces of 
whitemetal bearings of turbine machinery, both 
in ships and in power stations, and have been 
responsible for bearing failures. This hard skin 
has now been identified by X-ray methods as 
being largely composed of stannic oxide (SnO,) 
with smaller amounts of stannous oxide, anti- 
mony and copper. Certain anomalies exist 
in the X-ray diffraction patterns, and these have 
yet to be explained. 

Alloy constituents, Cu,Sn; particles and SnSb 
cuboids appear to remain uncorroded in situ 
in the corroded tin-rich matrix. 

Some lacquering has been observed on the 
surface of the corroded layer of some bearings. 
This is said to consist of metallic soaps and to be 
largely soluble in chloroform. 

Oil samples from affected vessels have been 
found to be in good condition as indicated by 
normal tests, e.g. low neutralisation values and 
low water content. 

Some correlation seems to exist between occur- 
rence of corrosion and intermittent operation, 
e.g., ferry services and peak-load power stations. 

Laboratory tests have shown that hard 
tin-oxide can be produced by mixtures of oi! and 
water, but that oil alone does not cause corrosion, 
and hard corrosion products are not formed in 
aqueous solutions alone. 

A bearing test using oil containing 5 per cent 
sea water has not yet produced a hard layer 
after 1,000 hours of operation. 





Electron Bombardment for Improved Beryllium 


_ These were appropriately specified to obtain 
information on the preparation of high purity 
beryllium metal and, at the same time, to 


The possibility that electron bombardment 
melting might provide a successful approach to 
the processing of beryllium metal, and to 
improved mechanical properties, is being investi- 
gated by the Lockheed Aircraft Corporation 
in the USA, 

After hearing that a few cubic centimeters of 
beryllium had been successfully melted by other 
workers in this field, the Lockheed company 
decided to go ahead with their ideas for bom- 
bardment melting by starting a research pro- 
gramme. Commencement of the work was 
initially delayed until a safe facility for the 
processing of such highly toxic materials could 
be provided. 


A programme was then defined with the initial 
purpose of determining whether beryllium ingots, 
free from volatiles, produced under high purity 
conditions and chill-cast in a non-contaminating 
metal mould, would have improved mechanical 
properties. High purity metal was also urgently 
needed for laboratory alloy investigations. 

_A secondary, but important, objective at this 
time was to ascertain whether the relatively 
high beryllium vapour pressure at elevated 
temperatures would result in intolerable losses 
during melting; especially since a high vacuum 
is essential to the electron discharge in the 
bombardment process. It was then possible to 
undertake a series of metallurgical experiments. 


develop the best processing technique for 
producing uniform and defect-free ingots suit- 
able for evaluation as-cast and as-reduced to 
the wrought form. 

A first progress report on this work has been 
published, but it is not complete as significant 
data are still being obtained on the more recent 
ingots. Two alloys have been cast successfully 
and data will be forthcoming. Analytical 
results are far from complete, particularly oxygen 
determination by gamma activation of selected 
materials. 
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Fuel-Nozzle Temperature 


By A. J. V. Joseph, A.M.I.Mech.E. 
Chief Experimental Engineer, Petters Limited 


Fuel injectors fitted to diesel 
engines can operate at 
temperatures high enough to 
cause hole biockage, trumpet 
formation and _ lacquering. 
Research on this topic is de- 
pendent upon a practical and 
accurate method of dynamic 
temperature measurement. 


ERHAPS because of the state of the art of 
temperature measurement, comparatively 
little is known about operating temperatures of 
fuel injection nozzles, or it may be because 
injector cooling of a water cooled engine presents 
little difficulty that work has not been directed to 
obtaining data. The air cooled engine, however, 
sets a different problem and more attention has 
to be paid to cooling the injector. When the 
engine is of small cylinder size and operates at a 
high speed, the problem becomes very much 
more difficult to solve and any deterioration in 
nozzle performance is more readily reflected in 
engine performance. 

This does not only apply to air cooled engines. 
Even with small water cooled engines of the 
automotive type, problems directly attributable 
to inadequate injector cooling have been and are 
being experienced. 

Various workers in this field have indicated 
that, as far as it is feasible to ascertain, the nozzle 
temperature should be kept below a maximum 
of 480° F, this being the metal temperature at 
the tip. Temperatures up to 570° F have, how- 
ever, been recorded on large marine engines 
which were giving satisfactory service, but the 
figure of 480° F is more realistic for the small 
and medium size engine. This figure has been 
borne out by development work carried out at 
Petters Limited, Staines, Middlesex, on a number 
of engines. 


NOZZLE-TIP TEMPERATURE 


Air cooled engines normally work close to this 
limit and Petters Limited have been faced with 
the problem of carbon blocking of the injector 
fuel exit holes on a 3 in bore engine operating at 
3,000 r.p.m. Not only was there considerable 
variation in nozzle temperature between engines, 
but carbonising occurred under different condi- 
This necessitated better instrumentation 
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than was employed up to this time in order to 
obtain more complete information and to obtain 
the results more quickly and with greater 
accuracy. A programme was therefore initiated, 
not only to cure the trouble, but to provide the 
instrumentation to obtain the necessary informa- 
tion. 

The known and easier methods were tried to 
ascertain the temperature of the nozzle tip at 
varying operating conditions, but none of these 
earlier methods could give the full picture of 
what was happening to the nozzle and in fact, 
could give incorrect information as was found 
later. For example, the injector seat temperature 
gave results which were unrelated to nozzle tip 
temperature. 

Freeston has shown how a thermocouple may 


Fig. 2 Injector fitted 
with thermocouple. Flex- 
ible lead wires are 
attached to the couple 
and the points bound with 
cotton and coated with 
Araldite cement. 


be fitted to the tip of a short stem multi-hole 
nozzle’. The long stem nozzle is, however, 
widely used and is used in the engine with which 
Petters have been particularly concerned. This 
type of nozzle sets additional problems to the 
fitting of a couple, owing to the thinner wall and 
length of stem. 

There are three possibilities of leading a wire 
buried in the tip to a point where it may be 
coupled to a measuring instrument, i.e., 

(1) Internally fed via fuel galleries and feed holes. 
This requires high pressure fuel seals. 

(2) Externally fed by grooving the nozzle and 
sealing the combustion gases where the wire 
passes across the sealing face (marked B in 
Fig. 1). 

(3) Fed through the metal by drilling holes to 
intersect. 

All three methods have been investigated and 
method (2) adopted; partly because of the great 
advantage in being able to use standard finished 
nozzles. Method (1) was tried by spark machin- 
ing long holes of 0-040 in diameter, but did not 
prove successful because of the component being 
case-hardened. These holes have, however, 
been successfully drilled with the nozzle in the 
soft state during manufacture to enable method 
(3) to be used as an alternative to (2). 

A section through the nozzle showing the 
position of the wire is given in Fig. 1. A slot of 
0-040 in wide by 0-030in deep was machined 
along the nozzle and a corresponding slot 
machined in the injector body. At the tip end, 
a hole was drilled in the bottom of the slot 
at an angle to position the hot junction closer 
to the fuel holes. A coaxial wire, external 
diameter of 0-020 in, having an iron sheath with 
constantan core was used, the hot junction being 
formed with silver solder paint. 

Prior to the fitting of the wire, the slot was 
coated with a high temperature cement (Brimor 
Type U529) from the point marked A in Fig. | 


Measurement 


to the extreme end. Care was taken not to let 
cement into the drilled hole which was to take 
the hot junction, otherwise poor therma! contact 
would have resulted. The cement was cured in 
accordance with the makers recommendation, 
but limiting the maximum temperature to 572° F 
to prevent tempering the hardened nozzle. The 
wire was then formed to shape and clamped into 
position, a little tin paint being placed in the 
drilled hole. A second coating of cement was 
then applied and the assembly cured. A third 
coat of cement completely filling the slot was then 
applied and the steel filler positioned. This was 
then cured and the cement ground or filed to the 
nozzle profile. Face B (see Fig. 1) was ground 
to blend in the steel filler. It is essential for the 
wire to be completely covered with cement and 





for the cement to be free from pin holes near the 
tip; if not, the thermocouple tends to measure 
gas and not nozzle temperature. 

The tin paint placed in the drilled hole will 
melt during the curing cycle and so form a good 
conductive bond between the nozzle and thermo- 
couple. It may be that the melting point of tin 
(450° F) will be exceeded during tests, but even 
so, the molten tin will still form a good heat 
conductor. 





Fig. 3 A shroud is fitted over 1 
to prevent hot gases from sco. 
and to remove he: 
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During the process distortion of the lapped 
nozzle hole sometimes occurred and required 
very light lapping. This was insufficient to alter 
materially the back leak times which were still 
held within normal tolerances. It is advisable to 
face-lap all nozzles after fitting the thermocouple 
to remove burrs and foreign matter. 

Flexible lead wires were attached to the 
couple and joints bound with cotton and coated 
with Araldite cement. After assembling the 
nozzle to the holder, the wires were coupled to a 
terminal block mounted on the injector flange. 
A photograph of the complete assembly is shown 
in Fig. 2. 


RELIABLE TEST METHOD 


There was then a reliable method with which 
it was possible to conduct tests very much more 
quickly and to obtain fuller data. This greatly 
accelerated the test programme. Over 170 tests 
involving many temperature determinations were 
carried out in developing the nozzle shroud 
shown in Fig. 3. This shroud fits over the 
nozzle stem, preventing the hot gases from scour- 
ing the nozzle and removes heat from the vicinity 
of the nozzle. 

Fitting the shroud reduced the nozzle tip tem- 
perature of the engine by about 260° F, bringing 
it down to 380° F, well below the considered safe 
limit of 480° F. This completely cured the 
problem of hole blocking on this engine and in 
fact, nozzles have since operated satisfactorily 
for over 1,000 hours at full load and overload 
conditions without attention. 

Inconsistencies were obtained during some of 
the earlier tests. Shrouds of the same design 
tested under what was thought to be the same 
condition gave rise to different nozzle tempera- 
tures. It was not until the clearance between 
the shroud bore and nozzle stem was investigated, 
that the reason became apparent. This clearance 
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Fig. 4 Effect of shroud to nozzle stem clearance. 


was found to affect results; as is shown in Fig. 4, 
where nozzle temperatures from start of engine 
with different clearances are given. Full load 
of 5 b.h.p. at 3,000 r.p.m. was applied immedi- 
ately after starting. 

It will be seen from this graph that, for the 
largest clearance, the initial temperature rises 
much higher above the settling temperature than 
for the smallest clearance. The cause of this 
high initial temperature was also investigated. 
Initially, it was thought this was due to the 
higher heat release in the cylinder normally 
obtained when full load is applied to a cold 
engine, owing to the higher fuel consumption. 
This was not, however, borne out by the tests. 


HIGH INITIAL TEMPERATURE 


A clean injector and shroud was fitted to the 
engine, and on starting a full load of 5 b.h.p. at 
3,000 r.p.m. was applied immediately. The 
nozzle tip temperature obtained is shown by 
Curve A in Fig. 6. Immediately this had been 


obtained, the engine was shut down and allowed 
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Fig. 5 Performance data 
obtained on an engine in 
which the cylinder air- 
swirl is controlled by a 
masked inlet valve, show- 
ing the effect on nozzle 
temperature. 
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to cool overnight. The following morning, the 
engine was started without having disturbed the 
injector, and again load applied immediately. 
Results are shown by Curve B in Fig. 6. When 
the injector and shroud were cleaned of carbon 
the tip temperature once again followed Curve A. 

This showed that the cause of the high initial 
temperature was the copper shroud expanding 
away from the nozzle and permitting combustion 
gases to come in contact with the nozzle stem. 
However, after the initial run this was prevented 
by the layer of carbon that was formed. It was 
found that, if after fitting a new injector and 
shroud the engine was allowed to run on part 
load for about 15 minutes, this high initial tem- 
perature could be avoided. 


AIR-SWIRL EFFECTS 


The use of a thermocouple to measure nozzle 
tip temperature permits investigations which 
would otherwise be impossible or would at the 
best take an excessive test time. An interesting 
example is the influence of cylinder air swirl 
on the nozzle temperature. 

Fig. 5 shows performance data obtained on an 
engine in which the cylinder air swirl is controlled 
by a masked inlet valve. The valve was rotated 
through 360°, readings being taken at intervals 
of 10°. 

The exhaust temperature follows the specific 
fuel consumption as expected, but the nozzle 
temperature does not. From other work, it was 
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Fig.6 Nozzle temperature on starting; (a) initial 
Start after fitting new nozzle and shroud, (b) subse- 
quent start after allowing the engine to cool. 


found that, for a given set of engine conditions, 
the nozzle temperature follows fairly closely the 
exhaust temperature. Furthermore, as different 
nozzle temperatures were obtained for similar 
fuel consumptions and exhaust temperatures, it 
was concluded that the degree and nature of air 
swirl in the cylinder can greatly influence nozzle 
temperature. 


CONCLUSIONS 


The nozzle tip thermocouple has undoubted 
advantages over the other methods of tempera- 
ture investigation and is easy to apply with a 
little practice. The time required to modify and 
fit couples to a batch of twelve nozzles is about a 
total of 35 working hours and, therefore, the 
cost for each nozzle is not high. As a fully 
machined and hardened nozzle is used, there is a 
minimum of delay in making them available for 
test purposes. 

The method permits :— 

(1) Observation of nozzle temperature during the 
test. 


(2) A response rate which will follow any change 
in nozzle temperature. 


(3) Accurate measurement. 
(4) Measurement over a long test period. 


Many nozzles so fitted have been operated in 
engines for periods of over 100 hours without 
failure and one has completed 574 hours without 
failure. The usual cause of damage is when 
removing the injector from the engine or from 
the nozzle hand-test stand. Should a couple 
be damaged, then it can be ripped out of the 
nozzle slot so that, after cleaning. another 
couple can be fitted. 

A maximum operating temperature of 480° F, 
this being the metal temperature at the tip, is 
considered satisfactory for a direct injection 
engine employing a long stem hole type nozzle. 
This is based on a number of engines ranging in 
bore size from 3 in to 44in diameter. Under 
certain conditions, nozzles can operate in small 
engines at temperatures up to 530° F, but they 
will in many cases require more frequent atten- 
tion. 

At above 530° F, carbon blocking of the fucl 
holes can be expected. Hole blockage can, of 
course, occur even if the temperature is below 
this limit due to other causes, such as acedle seat 
leakage. 
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On the Shelf 


By Frank H. Smith 


(Coors is expressed (and this is I expressing 
it) at the increase in “ loose” applications 
coming through from the National Central 
Library. Loose is my own term, in this case, 
for applications on which no thought has been 
spent. Valuable time is wasted by asking the 
NCL to try its outliers when a telephone call 
or a tentative application to the right library will 
cut down time considerably. This can be due 
to several causes and the ones that occur to me 
are mental laziness and inexperience of the person 
dealing with loan requests at the source. The 
first of these is inexplicable in a conscientious 
librarian and the second makes one wonder who 
should deal with finding items not in the originat- 
ing library. One thing is certain. It is not the 
job of an inexperienced junior. Only time 
{and no amount of swotting for examinations) 
can give one a repertory of sources. Which makes 
one think that the head man himself should do 
the job. I wonder if there are too many adminis- 
trative librarians these days? Js there room for 
such a man? I say no. 

Bookservice, Haven House, 48 Haven Green, 
London, WS (a new one on me) sends me a 
reply-paid card offering a ten days free inspection 
of A Diderot Pictorial Encyclopaedia of Trades 
and Industry at £7 8s. The leaflet therewith 
offers two volumes, 485 plates and 3,600 plus 
line illustrations. Some of these look like the 
sort of thing ENGINEERING used to have in the 
early years. 

1 know I am privileged but you can try your 
luck with the Ministry of Aviation Central 
Library, St. Giles Court, St. Giles High Street, 
London, WC2, for their No. 1 in the Biblio- 
graphical Series—** List of Periodicals.’ See the 
difference with a government department? Any 
other library just issues a “* list of journals taken ”’ 
but the Ministry has a “ No. | in a Bibliographi- 
cal Series.”’ It’s just a case of how you dress 
your window really. 

Some of you people in the Darlaston district 
may like to know that Pat Walkins, the Rubery 
Owen librarian, has made out a list of the 
journals he has available for loan. His address 
is the Library, Rubery Owen and Company 
Limited, Empress Works, Walsall Road, Willen- 
hall. 

A neat piece of biography is available in the 
form of the twenty-fifth Parsons Memorial Lec- 
ture to the North-East Coast Institution of 
Engineers and Shipbuilders (Bolbec Hall, New- 
castle upon Tyne). It is “ Sir Claude D. Gibb— 
Engineer *’ and is by Dr. A. T. Bowden. 

A fat catalogue (dig that fat cat.) comes from 
Newnes of Tower House, Southampton Street, 
London, WC2. To get the right one ask for the 
1960 Technical Books. 

Van Nostrand (358 Kensington High Street, 
London, W14) go to a lot of trouble with the 
handouts. The last batch to reach me has little 
handwritten notes all over it, presumably to 
help me give you the latest. An American 
firm, they are bringing out their second London 
book either in mid-Dec. or latish Jan. 1961. 
It is Field Computations in Engineering and 
Physics by Thom and Apelt. It seems that this 
deals with Thom’s Squaring Method (obviously 
not groovy) which is faster and more versatile 
than Southwell’s Relaxation Method. Not sur- 
prising is #? Van N. are also excited about 
their International Dictionary of Applied Mathe- 
matics. This is due about 26 January, 1961, and 
is £8 5s before then and £9 7s after. Russian, 
French, German and Spanish are the languages. 

Mr. Andrew M. Green, of 68 Church Avenue, 
Pinner, Middlesex, is trying to form an Associa- 
tion or Institute of Service Managers. | don’t 
know what a service manager is or whether the 
function is to service or to manage, but if you 
are one you no doubt know it and are at liberty 
to write to Mr. Green. 
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Electron Structure 


Atomic Theory for Students of Metallurgy. By 
WiLtiAM) = Hume-ROTHERY. 3rd_~—s Edition. 
Institute of Metals, 17 Belgrave Square, London, 
SWI. (50s) 

Over the past hundred years, both the teaching 

and general study of metallurgy have changed its 

emphasis, first from primarily chemical aspects 
to engineering, and lately to the more physical 
and mathematical. There are now signs of 
movement in the field of extraction metallurgy 
which suggest that soon the cycle may be repeated, 

but no longer will the ability to examine a 

polished micro-section or heat-treat a tensile or 

impact specimen be acceptable as proof of 
metallurgical training. 

The two main fields of study which, over the 
past thirty years, have proved so fruitful yet so 
exasperating, are those of electron structure of 
metals (dealing with the bonding together of 
atoms in the crystal lattice) and dislocation 
theory (primarily concerned with defects in 
crystals, though not all these are dislocations). 
Both are now featured in every university honours 
school in metallurgy; both are included (perhaps 
in more elementary form) in the professional 
qualification syllabuses studied at Colleges of 
Advanced Technology. 

To read the solid-state physicist on these 
topics requires a good background in classical 
physics and, above all, a far greater mathematical 
ability than that possessed by most metallurgical 
students. In 1946 Dr. Hume-Rothery produced 
the first edition of his book on atomic theory 
presented in a form which could be readily 
assimilated by students of metallurgy, yet which 
summarised the subject in such a way as to be of 
value to chemist and physicist also. The book 
is now in its third (revised) edition. 

The book is concerned with the electron theory 
of metals, and its implications in the resultant 
physical properties. It does not deal with 
defects in the crystal lattice, for the latter requires 
to be superimposed later on the picture of the 
metallic state (particularly when considering 
polycrystals, and mechanical properties). By the 
very nature of the subject, it cannot appeal to 
metallurgy students until they have reached a 
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of Metals 


reasonable level of knowledge in 5 and 
mathematics, and the author describe: i as 
“written primarily for the honours sivccnt in 
metallurgy.”” This purpose it serves adm rably, 
presenting mathematical formulae and ¢xpres- 


sions without much derivation, yet emphasising 
the statistical nature of the description of 
probability of position of any electren in an 
atom. The types of bond between atoms, their 
formation in crystals, and the resultant proper- 
ties are dealt with in appropriate chapters, with 
examples drawn mainly from the metals and 
other elements as required. 

The author’s style is reasonably easy to read, 
considering the nature of the subject, but this 
is not a book for an idle moment, it definitely 
requires (and merits) close attention. Advantage 
is taken in printing to use a smaller type for 
footnotes and appendices to certain chapters, 
which can be omitted if required in general 
reading. The advanced student can thus gain 
a greater appreciation by including them. A 
subject and name index appears at the end and 
a final appendix of some value lists the crystal 
forms adopted by all the metals, grouped under 
the periodic system. The bibliography is kept 
to a minimum as seems appropriate to metallur- 
gical students, with suggestions for further reading 
to encourage the more advanced reader. 

Atomic Theory for Students of Metallurgy has 
been enlarged in this third edition and includes 
some valuable additions. Among the new items 
are some experimental methods for determining 
the electronic structure of metals, which, in the 
reviewer's opinion, are essential if the difficulties 
in the subject are to be brought home. Recent 
work on the transition metals has been added, 
another appropriate field in view of the increasing 
interest, both in research and technology, in 
many formerly ‘‘ exotic ’’ materials. 

““Hume-Rothery ” as this book is generally 
termed among metallurgists has been a standard 
textbook since the first edition. It will continue 
to be so, providing an ideal introduction to the 
subject. 


C. R. Torrie 





Mobilising a Sterile Surplus 


Fiscal Policy in Underdeveloped Countries: with 
Special Reference to India. By Rasa J. 
CHELLIAH. Allen and Unwin. (20s) 


In a stimulating book, based on widespread 
research, Dr. Raja Chelliah discusses how best to 
accelerate economic growth. Although he 
stresses important differences between the econ- 
omies of industrialised and underdeveloped 
countries, his ideas merit consideration in 
Britain, whose national income rises by an 
average of a paltry 2-5 per cent a year, compared 
with 7-5 per cent in Germany and even 4 per 
cent in (so-called) backward Italy. 

The broad aim of fiscal policy in an industrial- 
ised country is to avoid inflation and to regulate 
total demand so as to maintain full employment, 
while leaving allocation of resources to entre- 
preneurs responding to consumers’ demand. 
In an underdeveloped country, on the other 
hand, although it will defeat itself if it allows 
inflation, the prime aim of fiscal policy is to 
accelerate the rate of saving and capital forma- 
tion. Priority must go to “ economic and social 
overheads ’’—roads, railways, dams, power sta- 
tions, ports, education, and public health— 
because these raise the marginal productivity of 
private investment by widening markets, raising 
the productivity of the workers, and reducing 
costs of production. Thereafter, new industries 
can be more easily established. But because 
private capitalists in developing countries cannot 
raise the huge sums required for these overheads, 


the government must raise and allocate the 
capital. 

Dr. Chelliah criticises conventional views in 
favour of compulsory saving through taxation 
and increasing public investment by higher 
taxation. Because private savings are low in 
India, the inference is widely drawn that public 
investment must be jacked up, even at the 
expense of private investment. It is also argued 
that compulsory savings and public investment 
are needed to reduce inequalities. Dr. Chelliah 
disputes neither the need to raise more revenue 
nor to reduce inequalities, but insists on the 
fundamental need to raise the rate of savings. 
To put the cart of compulsory-collective savings 
before the horse of raising-the-savings rate is to 
risk replacing private by public investment. 
whereas the real need is to raise the total of both 
public and private investment. Even in socialist- 
pattern India the greater part of the economy is 
left to private enterprise, so that to discourage 
private investment is to slow down the greater 


part of the economy. Public and private 
investment in India should look on cach other 
as friends, not rivals, because much pyblic 


investment is intended to raise productivity 
of private investment. 

Dr. Chelliah points out that ¢) pre-indystriai 
societies, agriculture contribute: over ha; 
national output and that much oF this goes po 
landlords, intermediaries, merchi:nis, and pon, 
lenders, who lack the habit roduc 








ENGINEERING 2 December 1960 


investment. The problem is, therefore, how to 
mobilise this sterile surplus for productive 
investment without, in the process, destroying 
incentives. The Communists do so by socialising 
industry and collectivising agriculture. A free 
country relies on voluntary savings and taxation. 

Dr. Chelliah urges that each citizen should be 
taxed out of his unused capacity to contribute, 
namely, from that part of the economic surplus 
accruing to him which he is not already, on his 
own, investing productively. His income con- 
tains a surplus if it is above the level needed to 
maintain (a) the minimum consumption necessary 
for efficiency and (b) incentives. Dr. Chelliah 
stresses the point that this minimum will differ 
in different classes of the population. In order 
to encourage saving, savings invested in approved 
investments should be partially exempt from 
taxes and any surplus, above a certain minimum, 
not so invested should be taxed on a progressive 
scale. 

The author readily concedes that his proposals 
would be partly regressive and “* socially unjust,” 
but he demonstrates that any tax structure based 
on the principle of ‘* ability to pay ”’ (a subjective 
concept leading to no logically establishable 
scale) is just as regressive and fails to produce 
all the money required because taxes cannot be 
pushed above a certain point without destroying 
savings, so that to raise extra revenue, the 
government falls back on regressive indirect 
taxes. He points out that if redistributive 
measures lower the rate of progress, the absolute 
share going to the masses will eventually become 
less. 

We may note that post-war Germany did not 
allow nice questions about social justice to 


distract it from the drive towards recovery and 
expansion. As Dr. Erhard says in his Prosperity 
Through Competition * how much more 
sensible it is to concentrate all available energies 
on increasing the nation’s wealth than to squabble 
over the distribution of this wealth, and thus be 
side tracked from the fruitful path of increasing 
the national income. It is considerably easier to 
allow everyone a larger slice out of a bigger cake 
than to gain anything by discussing the division 
of a smaller cake.” The true “* German miracle ” 
was not that Erhard’s policies worked—his tax 
incentives to work hard, earn more, and save 
much, were commonsense—but that politicians 
and voters were ready to ignore envy-creating 
slogans about injustice and to recognise common- 
sense when presented to them. 

Space is insufficient to detail Dr. Chelliah’s 
proposals for tax exemptions, but it is worth 
emphasising that he is neither a revolutionary 
nor a crank. He only seeks wider application of 
the principle behind tax exemptions—already 
granted in many countries—for contributions 
to charity, insurance and provident funds, and 
for some capital investments by public companies. 

Dr. Chelliah recalls Keynes’ description of the 
economic system of Europe in the 19th 
century: “* Thus, this remarkable system depended 
for its growth on a double bluff or deception. 
On the one hand, the labouring classes accepted 
from ignorance or powerlessness, or were 
compelled, persuaded, or cajoled by custom, 
convention, authority, and the well established 
order of society, into accepting a situation in 
which they could call their own very little of 
the cake that they and Nature and the capitalists 
were cooperating to produce. And, on the 


Publications 


other hand, the capitalist classes were allowed 
to call the best part of the cake theirs, and were 
theoretically free to consume it, on the tacit 
underlying condition that they consumed very 
little of it in practice.” 

Under Dr. Chelliah’s system, the richer classes 
would be theoretically free to call tax exempt 
income their own, but they would not be able 
to consume it until India had attained affluence. 
Instead of relying on a “tacit underlying 
condition,’ he would “ cajole * and ** persuade ”’ 
the richer classes to abstain from consumption 
through taxation. Dr. Chelliah readily concedes 
that income tax would be less effective in reducing 
inequalities if partial exemption to savings were 
granted, but all experience supports his con- 
tention that if a nation wishes to avoid totalitarian 
government, it must rely on private enterprise, 
and must therefore encourage the accumulation 
of wealth up to a generous point. Enterprising 
individuals cannot start and run large firms 
unless they can command substantial capital. 
The sooner politicians and electors join with 
Dr. Chelliah in recognising that inequality, far 
in excess of what some reformers concede, is 
inevitable, the quicker will economic progress 
gather speed, not only in developing India but 
in lagging Britain. 

Dr. Chelliah addresses himself to professional! 
economists and sociologists, but his exposition 
is simple and clear, and his book (apart from 
six skippable pages of algebraic argument) 
may be read with profit and pleasure by any 
non-technical reader interested in a new view on 
the problems of economic growth. Bibliography 
and index are included. 

JOSSLEYN HENNESSY 





From Railroad Boss to Organisation Man 


The American Civil Engineer: Origins and Con- 
flicts. By DANIEL Hovey CALHOUN. The Tech- 
nology Press, Massachusetts Institute of Tech- 


nology; Oxford University Press, London. (44s) 
The civil engineering achievements of America, 
like much else in the country’s history, have 
received abundantly sympathetic treatment from 
creative writers. This should be gratifying to 
the engineer if he is concerned with how his 
profession is regarded by the society in which he 
lives. What is usually seen of the early American 
engineers are their technical achievements. 
Rarely is he seen as an economic agent or 
executive. The early American engineer as an 
individual has not received anything like the 
attention that serious writers have devoted to 
the business man, the doctor, the lawyer, the 
artist and the politician. 

To the extent that Mr. Calhoun in The 
American Civil Engineer—Origins and Conflicts 
sheds light on the character of the early American 
civil engineer and of the historical development 
of the civil engineering profession, his book is 
welcome. The author considers the engineer’s 
tasks and the profession’s historical growth from 
the proprietary society of the late 1700's up to 
the emerging industrial society of the 1840's. 

To the person wishing to learn about the 
pattern of society in America, this book will give 
some appreciation of how this pattern developed; 
although if the reader is not particularly familiar 
with the history and some of the construction 
projects of early 19th century America, parts of 
the book will be heavy going. The author 
focuses attention on one occupational role in 
early 19th century life: those engineers who 
worked on internal improvements, mainly canals 
and railroads. It was these engineers who 
accounted for the bulk of the profession at that 
time, and who served as the leading edge of 
much industrial change. 

The social pattern in 18th century America 
was much the same as in England, though 
industrial development had not reached the same 
stage. From the earlier years, men often went 
into engineering because of their proprietary or 


managerial interests; the civil engineer role was 
imperfectly distinguished from owner and mana- 
ger roles. The design and construction cum 
supervision tasks of ordinary construction were 
normally performed by the master carpenters, 
masons and general builders. 

When a town or state wanted to build a road 
or clear a river they organised a board of com- 
missioners, usually local men, who then made 
the necessary arrangements with workmen and 
contractors. Some of these local men would 
probably know enough about surveying and 
domestic building to cope with any of the simple 
technical problems that these projects posed. 
Only for the exceptional project, such as a 
water supply system or a difficult river improve- 
ment did Americans call in a special technical 
executive from outside the circle of men person- 
ally concerned with the project. In very difficult 
cases they imported a foreigner like the English 
engineer William Weston. 

The civil engineer did not just appear in the 
structure of American society as a result of the 
industrial revolution. It took nearly two genera- 
tions of transportation works to settle what the 
civil engineer would do in the United States. 
The building of canals, railroads, and so on 
developed the need for civil engineers as a 
separate occupational type, but there were con- 
flicting ideas about the best professional qualifica- 
tions. Should the full-time engineer be an 
amateur gentleman or the traditionai builder or 
craftsman? What finally emerged was the 
salaried professional bound to a _ corporate 
America that supported the engineer and quite 
early on defined his character; a man socially 
aligned with the gentleman rather than with the 
mechanic. 

One concrete aspect of the engineer’s align- 
ment with the interest of project sponsors and 
proprietors was a break between the conditions 
of practice in certain older, “‘ learned *’ profes- 
sions and conditions of practice in engineering. 
Although physicians and lawyers were primarily 
independent professionals working for fees, the 
engineer developed as a salaried professional, 


bound to whatever organisation he might be 
working for at the time. 

The first signs of a definite type appeared in 
New York State in the 1790’s when several 
small canals were built to connect the basin of 
the St. Lawrence with that of the Hudson and 
Mohawk, followed by the larger Erie Canal. 
The first group of engineers on these canals had 
little in common except their origin as enter- 
prising gentry. They were an ad hoc solution to 
the finding of men with a minimum degree of com- 
petence and who would have some interest in the 
success of the project. 

The American civil engineers of early 1800 
were mostly men with no school training as 
engineers, but who usually combined executive 
and consultant responsibilities in varying degrees. 
However, the canal commissioners soon estab- 
lished a system for training young men as 
engineers, to help solve the specific organisation 
problem of establishing an inspectorship over 
contractors on behalf of the State. Men on 
other projects not only copied the technical 
achievements of the Erie Canal; they followed 
the New York model in organising groups of 
engineers and in training new engineers within 
these groups. Thus, during the 1830's, there 
was a pattern of change in the engineer’s role. 
The “ old” individualistic engineer was finding 
his career blocked or restricted, while the ‘* new ” 
organisation engineer found his fortunes encour- 
aged. 

The author also studies the other ways in 
which men became engineers during the early 
part of the 18th century. A few engineers took 
office apprentices. More important, there were 
a few schools that gave formal instruction in 
civil engineering, such as West Point and 
Renneslaer. In the late 1830’s Army Engineers 
working as civil (and civilian) engineers made up 
over one quarter of the leading engineers in the 
country. 

During this period Americans looked some- 
what suspiciously on engineers who presented 
themselves as strictly professional. Employers 
expected that the engineer would be not only a 
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professional technical expert, but also that he 
would work well in the business life of the 
organisation that employed him. The engineer 
was expected to protect the organisation in any 
conflict of interest with contractors; he was 
sometimes also expected to be a promoter either 
as political partisan if the organisation was a 
government, or as economic promoter if it was 
Private. This dual character of economic as 
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well as technical responsibility has, in different 
degrees, set the pattern of the American civil 
engineer in later generations. 

By about 1840 civil engineers became a 
definite occupational group and _ individuals 
among them wished for a national organisation 
like the Institution of Civil Engineers, which was 
established in 1818, but it was not until 1867 
with the establishment of a permanent American 





New Books 


Trade Unions and the Government. 

Longmans. (35s) 
An historical analysis of the relationships between 
trade unions and central government in Britain 
describing the main forces which have brought the 
two bodies into contact, and investigating the extent 
to which unions have been successful in influencing 
government policy. 


Plasma Physics and the Problem of Controlled 
Thermonuclear Reactions. Edited by M. A. 
LeonTovicH. Volume 2. Pergamon Press. (160s) 

A selection of articles on the theoretical and experi- 

mental investigations carried out at the Institute of 

Atomic Energy of the USSR Academy of Sciences, 

between 1951 and 1958, and now published in English 

for the first time. 


Fabrication des Avions et Missiles. By M. P. GuiBERT. 
2nd edition. Dunod, 92 rue Bonaparte, Paris 6. 
(125 NFr) 

Based on the course given by the author at the Ecole 

Nationale Supérieure de l’Aéronautique, this text- 

book gives a very thorough coverage of the whole 

programme of aircraft and missile production. 


Borate Glasses. By L. YA. MAZELEV. Consultants 
Bureau Enterprises, 227 West 17th Street, New 
York 11, New York. ($10) 

Translated from the Russian, this review of the 

present state of knowledge of the réle and behaviour 

of B,O, in glasses is drawn from both Russian and 

Western literature sources. 


Reactor Handbook. 2nd edition. Volume 1: 
Materials. Edited by C. R. Tipton, Jr. Inter- 
science Publishers, New York and London. (260s) 

This first volume in a series of four covers materials 

for fuel, cladding and structural elements, control 

equipment, moderator, coolant and shielding. Nearly 

120 authors from industry and research contributed 

to the compilation. 

An Elementary Treatise on the Mechanics of Fluids. 
By W. J. Duncan, A. S. THom and A. D. Youna. 
Edward Arnold. (70s) 

Primarily intended for the use of undergraduates and 

students in technical colleges, but likely to be of 

interest and value to the professional engineer and 
physicist, and to the student working outside an 
organised course. 

Iron and Steel, Master of Them All. By RICHARD 
Mites. 2nd Edition. Head Wrightson and Com- 
pany, Teesdale Ironworks, Thornaby-on-Tees, York- 
shire. (5s) 

The popularity of the first edition of his introduction 

to the industry for apprentices has encouraged Mr. 

Miles to emerge from behind the pseudonym “A 

User ” at least as far as signing his preface. It should 

be of great interest to young people considering a 

career in the industry. 

Basic S and Servomechanisms. Developed for 
the United States Navy by Van Valkenburgh, 
Nooger and Neville, Inc. 2 Volumes. Brolet 
Press, New York, Technical Press, London. (16s 
each) 

An elementary course of technical training developed 

for the US Navy, and adapted to British usage. 

Heavily illustrated in cartoon fashion. 

Graded Examples in Applied Heat (ONC). 
Roperts. Pitman. (4s 6d) 

A collection of notes and examples aimed at helping 

the student who has difficulty in assimilating funda- 

mental theory without the assistance afforded by the 
solution of problems. 

AC Motor Control and Distribution Gear. By R. T. 
LytHaLt. Belmos Company Limited, Bellshill, 
Lanarkshire. (15s) 

An introduction to the use of control and distribution 

gear on medium voltage systems for students, appren- 

tices and working electrical engineers. 
echanics. By KertH R. Symon. 2nd 

OTe. Wesley Publishing Company, 
Massachusetts, and London. (60s) 

Intended as the basis for an intermediate course in 


By V. L. ALLEN. 


By A. H. 


Edition. 
Reading, 


mechanics at the undergraduate level, to provide a 
foundation for advanced courses in physics. Appli- 
cations are made to atomic physics wherever possible, 
and relations to quantum mechanics and relativistic 
mechanics indicated. 

British ‘Scientific and Technical Books, 1953-7. 
Edited by L. J. ANtHoNy. Published for Aslib by 
James Clarke and Company. (56s) 

Continuing the earlier compilation which covered 

the years 1935-1952, this bibliography presents the 

most important and useful books in the field pub- 
lished in the British Commonwealth, arranged by 

UDC and with author and subject indexes. 


Pioneers of Modern Design. By NikoLAus PEVSNER. 
Penguin Books. (5s) 

This is the third edition of a book originally published 

in 1936 as Pioneers of the Modern Movement. Pro- 

fessor Pevsner takes his survey of the development 

of modern design from the Great Exhibition in 

1851 to the outbreak of the First World War. 


Neutron Detection. By W. D. ALLEN. George Newnes. 
(45s) 

Addressed to those with some background knowledge 

of nuclear physics and particle detectors who require 

a more detailed knowledge of the main methods of 

neutron detection. 


Reinforced Concrete Piling and Piled Structures. By 
F. E. WENTWORTH-SHEILDS, W. S. Gray and H. W. 
Evans. 2nd Edition. Concrete Publications Ltd., 
14 Dartmouth Street, London, SW1. (18s) 

After some twenty years, much of this second edition 

has been rewritten. Particular attention has been 

paid to: bearing capacity of piles; loading tests; 
pressures on, and the design of, sheetpile retaining 
walls; and specifications and quantities. 


Atlas: The Story of a Missile. By JoHN L. CHAPMAN. 
Victor Gollancz. (21s) 

Mr. Chapman, a member of the editorial board of 

Convair-Astronautics, describes for the general 

reader the years of research and development which 

produced the successful firings of the Atlas, and the 

first American satellite. 


The Space Encyclopaedia. 2nd Edition. Artemis 
Press, Sedgwick Park, Horsham, Sussex. (35s) 

In an increasingly large field of space literature, this 

reference book is unusual in combining details of 

missiles, satellites and upper atmosphere research 

with a survey of all branches of astronomy. 


Workshop Engineering Practice. Volume 2: Lathe 
Work. By H. G. Riper. Iliffe. (9s 6d) 

An introductory course for students at secondary 

modern and junior technical schools, on preparing 

for the craft examinations of the City and Guilds of 

London Institute. 

Chemical Processing Nomographs. Edited by DALE S. 
Davis. Chemical Publishing Company, 212 Fifth 
Avenue, New York 10, New York. ($12) 

A collection of 166 nomographs for the use of 

chemists and chemical engineers, selected from those 

published over a period of years in Chemical Process- 
ing, and here presented in revised and augmented 
form. 


Examples in Applied ynamics. By J. PHILLIPS. 
English Universities Press. (17s 6d) 

A range of worked problems as set in ONC courses 

and in the Part I B.Sc. (Eng.) University of London 

examination in applied heat. Many of the examples 

are drawn from past papers of the University of 

London and the Institution of Mechanical Engineers. 


Modern Probability Theory and Its Applications. 
By EMANUEL PARZEN. Wiley, New York and 
London. (84s) 

The mathematical theory of probability has assumed 
an increasing importance for scientists and engineers 
in recent years. Professor Parzen presents an intro- 
duction to the concepts and ideas of probability 
theory, a demonstration of its applications to real 
phenomena, and a technique for confidently solving 
problems involving both discrete and continuous 
probability theory. 
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Society of Civil Engineers, that the long-sought 
goal of a national organisation was fulfilled. 
Similarly, in engineering education, not until the 
establishment of the land-grant colleges in the 
1860’s and after, was the training of engineers 
widely committed to specific educationa! institu- 
tions. 


S. RODIN 


The Reviewers 


Professor C. R. Tottle, M.Met. (Sheffield), F.1.M.., 
F.Inst.P., occupies the chair of metallurgy and is 
director of the metallurgical laboratories in the 
University of Manchester. He was formerly 
deputy director of the Dounreay Experimental 
Reactor Establishment. 


Mr. Jossleyn Hennessy, M.A., is an economist, broad- 
cast commentator and London editor of the 
Eastern Economist of New Delhi. He was formerly 
director of public relations to the Government of 
India. He is the author of India and Pakistan in 
World Politics; India, Democracy and Education; 
and The European Common Market: What Will it 
Mean to You? 


Mr. Stanley Rodin, M.Sc., B.Sc. (civil engineering), 
A.M.I.C.E., M.ASCE., is employed in the central 
laboratory of George Wimpey and Company 
Limited. In 1950-51 he spent a period in the 
United States studying the latest developments in 
civil engineering. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Components 


Oil Burners. Oil BURNER COMPONENTS Ltb., Vines 
Lane, Droitwich. Catalogue of 130 pages con- 
taining such items as valves, time switches, con- 
nectors, nozzles, thermostats, filters, heaters, and 
refractories for use in oil burning equipment. 
Range of makes of each. 135 pp., unillustrated. 

Valve Actuators. HARTLEYS (STOKE-ON-TRENT) LTD., 
Stoke-on-Trent. “Valetric’’ range of electrically 
controlled valve actuators. Models for valves up 
to 60in diameter or penstocks up to 100 sq. ft. 
Publication P12. 6 pp., illustrated. 

Engineers Brasswork. PEGLERS LTD., Belmont Works, 
Doncaster. Details of cocks, couplings, gauges 
and valves in brass and gunmetal. Also tables of 
British Standards and conversions. Bound book 
of 140 pages. 


Materials 


Titanium for Chemical Plant. IMPERIAL CHEMICAL 
INpustries Ltp., P.O. Box 216, Birmingham 6. 
More examples of where industry is using titanium. 
10 pp., ill. 

Dispersions. ACHESON CoLLoips Ltp., P.O. Box. 12, 
Plymouth, Devon. 38 dispersions are classified 
in 7 main groups. Technical data. 12 pp., unill. 

Anti-Corrosive Preparations. CRODA Ltp., Cowick 
Hall, Snaith, Goole, Yorks. The company 
publishes a list of its products and issues individual 
data sheets in booklet form. Various sizes, unill. 

Nimonic Sheet. HENRY WIGGIN AND Co. Ltp., 
Thames House, Millbank, London, SW!._ Proper- 
ties of welded specimens of sheet Nimonic alloys 
including a new alloy designated EPE7 

Nimocast Alloys. HENRY WIGGIN AND Co. Ltp., 
Thames House, Millbank, London, SWI. Indica- 
tion of range of forms which can be cast in these 
heat resisting nickel-chromium alloys. 6 pp.. ill 

Zirconia Refractory. W. AND C. Spicer Lrp., The 
Grange, Kingham, Oxon. Did you realise this 
company’s refractory could be easily machined? 
Data. 3 pp., ill. 

Beryllium. CHESTERFIELD TuBE Co. Lip., Chester- 
field. How this company obtains ductility in 
more than one direction in this meta! especially in 
tubes and sections. 15 pp., mostly || / 

Aluminium for Bodybuilding. At: 

Ltrp., Banbury, Oxon. Comprehe: 

data from what was Northern A 

pany. Pt. 1: Materials and g 

64 pp., ill. Pt. 2: Platform an 

33 pp., ill. 

Anodic Paint. CORROSION PREVENTI 
Avenue, Harrogate, Yorks. Ad 
Anogal system which is basically 


8 pp., ill. 
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The valves control the gas ducts by 
which the heat from the reactors is 
conveyed to the steam-raising equip- 


ment. 


| Making Better Use of the 


‘Machine Tool Industry 


Replacement Bid for 
3,000 Passenger Planes 
A’ AMBITIOUS bid to provide the most | 
economical aircraft for replace- 
ment of around 3,000 airliners now 
flying on the Western World's short-haul | 
passenger routes is being considered by 
the HAWKER SIDDELEY Group and | 
the BritisH AIRCRAFT CORPORATION. 
The instruments of their design are the 
Hawker Siddeley Avro 771 and British | 


Aircraft’s BAC 107. 
The markets that these two advanced | 


aircraft should enjoy are all the services | 
now operated by DC3’s, Martin 202’s 
and 404’s and Curtiss Commandos. 

These long serving and well tried | 
aircraft are piston-engined and obsolete 
in the conditions of jet-served air trans- | 
port. They are without the speed, 
comfort and economic advantages of | 
the turbine airliner. The Avro 771 
and BAC 107 are meant as their replace- 
ments. | 

The two aircraft give similar seat-mile 
costs to the Vickers Viscount 810 and 
perhaps a smaller cost if the price per | 
aircraft can be held below £500,000. | 
Both can do more work and fly 50 per 
cent faster than the Viscount 810. The | 
two short-haul replacement designs | 
are each powered by two BrisTOL | 
SippELety BS75’s mounted at the rear; 
this is a new turbofan which is said to | 
have operational economics that are | 
equal to those of the well-proved turbo- | 
prop. 

HUNTING AIRCRAFT were developing 
the BAC 107 before their absorption 
into the British Aircraft Corporation. 
BAC 107 is now being jointly developed 
by Hunting and VicKERS-ARMSTRONGS 
(AIRCRAFT). The plane is intended 
to carry up to 59 passengers, cruising at 
500 m.p.h. The operating cost of the 
present version is below 1-4d per seat 
mile at a range of 600 miles carrying an , 
all tourist complement of passengers. | 


Bringing Down Costs 


Hawker Siddeley’s Avro 771 is 
designed to carry between 42 and 60 
passengers. Its wing, weighing less | 
and having smaller area than the | 
BAC 107, has leading-edge high lift 
devices and a 30° sweep instead of 20. | 

The Avro 771 has the much higher 
cruising speed of 570 m.p.h. 

Decisions to go ahead with the con- | 
struction of either of the aircraft have | 
not yet been taken. Both were shown in 
model form at Farnborough but neither 
are necessarily the last thoughts of their 
makers in the field of the short-haul jet. 


| fine performance. 


| No great skill as an economic diagnos- 
'tician is needed to suppose that the 


recovery of the United Kingdom’s 
motor car industry must to an impor- 
tant degree depend upon the introduc- 
tion of new models, superior mechanical 
design and continued attention to 
appearance. 

It is accordingly a serious matter 
when Mr. Geoffrey Rootes, the presi- 
dent of the Society oF Motor MANu- 
FACTURERS AND TRADERS, says order 
lists for machine tools have grown so 
long, with delivery dates stretching into 


| the future, that it is becoming difficult 
| for the motor industry to plan ahead. 


The SMMT president was speaking 
at the annual dinner of the MACHINE 
Toot TRADES ASSOCIATION, whose own 
president, Mr. E. W. Field, looked for- 
ward to the establishment of a systema- 


| tic organisation of machine tool research 


in Britain now that the Machine Tool 
Industry Research Association is virtu- 
ally set up. 


Buying Out of Boom 


Mr. Field made a point which is 
closely relevant to Mr. Geoffrey Rootes’ 
complaint: 
unwillingness on the part of many firms 
to take advantage of the slacker period 
in our activity to purchase replacement 
machines,” he explained. 

There were far too many machine | 
tools still in use that might still be | 
accurate enough for the work wanted 


| from them but whose low rates of pro- 


duction were a serious detriment to the 
competitive position of their owners. 

When business was generally good 
order books of necessity tended to 
lengthen, a position which suited no one, 
not even the machine tool maker. So 
Mr. Fields repeated his plea that greater 
effort should be made by companies to 
buy machines at times when activity was 
slack. 

Sir Ivan Stedeford, the TuBE INvest- 
MENTS chairman, came up with both 
a bouquet and a brickbat for the 
machine tool industry. Working to 
capacity through last year, and with 


25 to 30 per cent of its £90 million sales | 


going overseas, the industry had given a 
If only another 20 
per cent of companies would do as well 
the export problem would disappear. 


Three Key Facts 


With the inevitable winds of change 
sweeping round the world, Sir Ivan 
thought that if industry was to meet the 


challenge there was one prerequisite, | 


and that was the most up to date equip- 
ment. Machine tools were the master 


| tools of industry and nothing less than 


Valves for Dungeness | 
from Yorkshire Firm 


The Nucrear Power Group have 
placed an order covering the main gas 
duct isolating valves for the reactors at 
the Dungeness nuclear power station 
with J. BLAKEBOROUGH AND Sons, the 
Brighouse, Yorkshire, valve specialists. 

The 16 valves will be of 78 in bore 
with electric motor operation. They 


are similar to those supplied for the 
Berkeley station and being prepared for 
the Tokai Mura station in Japan. 


‘back to machine tools again. 


the best in ingenuity and design as well 
as quality of performance would do. 
The TI chairman laid down three 
“simple facts” concerning the indus- 
trial situation which should govern 


those who handle the planning of | 
an expanding | 


industry. They were: 
world demand, fiercer competition nar- 
rowing profit margins and the necessity 
to be able to match the rising competi- 
tive power of other nations. 

The lower operating costs that are 
the answer to all this bring the subject 
More 


“We find a_ regrettable | 
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machine tools and tools specially 
designed for the job would cost more, 
but the extra capital cost to the user was 
* trivial * considered against the advan- 
tages gained. 

Pointing to the “ significant degree ’ 
to which industry had to depend on 
imported special-purpose machine tools, 
Sir Ivan observed that this was a matter 
which no doubt the industry had very 
much in mind in shaping its future 
policy. 


Closer Cooperation 


There is nothing especially new about 
the fact that the motor industry has 
largely had to equip itself with automatic 
transfer plant and equipment from 
Germany and the United States. This 
field becomes progressively more vital 
to the competitive operation of the 
motor manufacturers. Mr. Geoffrey 


the most modern methods had to be 
used from whatever source; ‘* we should 
| feel much happier if more of the equip- 








ment which we are buying in this field 
was of British origin.” 

Mr. Robert W. Asquith, a past-presi- 
| dent of the MTTA, made the reply on 
| imported machine tools that “* of course 
| the British machine tool industry could 
| make them if it was given time in which 
| to do it.” 
| The past-president thought that the 
| motor industry might cooperate a little 
The machine tool indus- 
try wished to cooperate but there were 
| physical limitations, “ particularly in 
some of the big machine tool using areas 
where some industries had advantages, 
such as rates of pay.” 


| more closely. 


| 
| 
| 


Japanese Machine Tool 


Rootes pointed out to the machine tool | 
manufacturers that to stay competitive | 


| first half of the current financial year, 
; compared with the same period of 
| last year, is reported by Lord Douglas 
| of Kirtleside, the BEA chairman. 
Preliminary figures for October, the 


’ | first month in the second half of the 


year, indicate that the rising trend in 
traffic is continuing. 

Over the past fourteen years of the 
Corporation’s existence there has been 
a more or less continuous fall in the 
average level of BEA fares. Calculated 
in 1947-48 money values. the average 
fare per passenger mile has declined 
by 40 per cent from the first complete 
year of operations. 

From 120 million passenger miles in 
1947/48 the Corporation’s passenger 
traffic has expanded tweivefold—the 
| passenger mile distance in the current 
| year is expected to reach 1,400 million 
| Since further fare reductions are to be 
| introduced next year the upward 
progress in BEA’s traffic appears to 


| have a good chance of carrying on 





j 
' 
| 


£14 Million Anthracite 
'Mine in Carmarthenshire 


| Productivity at the National Coal 
| Board’s now officially opened Cyn- 
| heidre anthracite mine, in Carmarthen- 
| Shire, is expected to be about 100 per 
| cent higher than in ordinary anthracite 
| pits. 
| Cynheidre is no ordinary mine. Six 
| years of intensive work and an outlay 
| which will reach £14 million by 1963, the 
; end of the development’s first phase, 
have gone into its establishment. 

By 1963 it is thought the mine will 
be producing 550,000 tons of anthracite 
a year. Further development should 
raise output to 900,000 tons annually. 


/Order for Churchill 
| If the British machine tool manu- 
| facturers are to hold and increase their 
| share of the world markets they have 
| not only to get in where the battle is 
hottest, the high-speed, high precision 
machines, but to win contracts where 
| the speed and competitiveness of 
| industrial development are also fastest. 
CHARLES CHURCHILL, the tool making 
| firm, have done just this in winning a 


| £500,000 contract to supply machine | 
| tools to HONDA, a major competitor of | 


| United Kingdom firms in the motor 


| cycle business. 

The contract covers gear hobbing and 
| other machines, which will be manu- 
| factured at the Churchill factory near 
| Newcastle. 

This is the first venture by Charles 
| Churchill into the Japanese market and 
| it is easy to understand the company’s 
| view that the prospects of gaining 
| further orders in Japan are highly 
| promising. 


‘BEA Traffic Outlook 


Set Fair 


| , : 
|A 21 per cent increase in BritisH 


| s ‘ 
| EUROPEAN AIRWAYS’ total traffic in the 


One of the older established loca! 
| anthracite mines has already closed 
down and two more are to cease fairly 
soon. The Cynheidre manager puts it 
succinctly when he says that the new pit 
| * Will be the saving of the valley, for 
without it there would be serious 
unemployment.”’ 

The big mine is certain to create at 
least one problem of its own. The NCB 
sales people believe in an expanding 
market for household anthracite. Their 
concern will be what to do with large 
| quantities of the smallest grade of all 
wash duff—which may be produced 
from Cynheidre at the rate of 100,000 
tons a year. 

For many reasons the ideal answer 
| would be a power station in West 

Wales able to burn the stuff. An 

expanding power demand already exists 
| there. A power station would have the 
| effect not only of meeting this in- 
| creasing need but providing the means 
for other power users to move in, with 
| beneficial effects on the level of earnings 
| in the area. 
| The existing system at Cynheidre has 
three shafts in operation and 134 miles 
| of tunnel. The tunnels were driven by 
| the THYsSSEN SHAFT SINKING Company, 
| which is a British subsidiary of the 
' West German concern. 





Traffic Results—September, 1960 


September, September, Variation 

1960 1959 (per cent) 
Capacity ton miles offered 25,032,000 20,132,000 24°3 
| Load ton miles sold 18,057,000 15,009,000 + 20-3 
Revenue load factor 72-1 per cent 74-5 per cent 3:2 
Passengers carried . . 458,977 388,933 + 18-0 
Passenger miles flown 166,525,000 140,286,000 18-7 
Passenger load factor 74-9 percent 78:0 per cent 4-0 
Freight ton-miles 1,470,800 1,289,800 +-14-0 
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Oriana: 


The largest post-war ship built 
in Britain, 42,500 ton Oriana 
conceais many ideas new to 
shipbuilding design, construc- 
tion and decor. 


" N” so revolutionary as some of her contem- 

pories, perhaps, but very different from 
her predecessors.” This is how the P & O-Orient 
line modestly describe the profile of their new 
liner ** Oriana,”’ which is just about to make her 
maiden voyage. She will operate to Australia 
and the Pacific and will be joined next year by 
the Canberra. The two ships represent an 
investment of about £30 million. 

Built by Vickers-Armstrongs (Shipbuilders) 
Limited, at Barrow-in-Furness, the Oriana has 
taken just over three years from being laid down 
to setting out on her maiden voyage. 

Perhaps the most noticeable feature is the 
re-positioning of what used to be called the 
“boat deck.” Her superstructure is built of 
aluminium and is stated to be one of the largest 
ever built in light alloy. Because of the saving 
in top weight, coupled with the fact that low 
deckheads are used, it has been possible to add 
one more deck—making eleven in all—than was 
thought possible in a ship of this tonnage. The 
impression of low deckheads is overcome by a 
feeling of spaciousness and the open plan effect 
of the public rooms. 

Just over 1,000 tons of aluminium have been 
used of which 900 tons were supplied by Alcan 
Industries Ltd. The principle used in the welding 
of the superstructure has been to align plate 
edges with stiffeners wherever possible, the 
stiffeners thus providing permanent backing bars 
for the butt welds. This method has been 
successfully applied before, but its use in this 
instance was decided upon after trials between 
Alcan and the builders, Vickers-Armstrongs. 


TRANSVERSE PROPULSION UNITS 


Below the water line one of the most interesting 
features are the transverse propulsion units. 
Berthing a large ship is seldom a simple matter 
and, with a combination of cross winds and cur- 
rent, can be awkward and sometimes damaging 
even with the assistance of tugs, capstans and 
fenders. 

Moving a ship sideways is not a new idea but 
the Oriana will be the first big ship to adopt 
the principle as a major auxiliary installation. 

Each unit comprises an electrically driven 
impeller designed and constructed by Vickers- 
Armstrongs (Engineers) Limited on the lines of 
their axial flow pump installation. The impeller 
is carried in a horizontal streamlined casing 
with geared drive at right angles to the impeller 
shaft. The impeller casing with its drive is 
mounted in a cylindrical tube fitted athwartships 
some distance below the waterline. In collabor- 
ation with Vickers-Armstrongs (Shipbuilders) 
Limited the tube was designed so that it can be 
split. The unit is mounted on the portable 
section of the tube and can therefore be removed. 

On each side of the section containing the 
unit, the tube continues as a cylindrical nozzle, 
terminating near the shell opening. 

Operating principle is like that of a jet engine, 
but since the optimum efficiency of such a system 
occurs when the speed of the propelled vessel 
is that of the jet—in this case the ship’s speed 
can always be considered as almost zero—then 
the thrust obtained is an optimum when the 
mass flow is a maximum with the corresponding 
lowest practicable velocity. This has been 
achieved in the Oriana’s units by providing a 
tube and impeller of large diameter running at 
a comparatively slow speed and therefore the 
installation is claimed to have a higher efficiency 
than other designs. 

Water is drawn in through the shell opening 
in one side of the ship and expelled through the 


New Thinking 


Ship Design 





opposite side. Direction is reversed by simply 
reversing the impeller motor. Four separate 
units are employed, two forward and two aft. 
Each unit is under separate remote control from 
each of three consoles on the navigating bridge. 
Instantaneous response is obtainable for check- 
ing quickly any undesired rotation of the vessel, 
the bridge having direct control of the units, 
thus reducing delay which occurs when instruc- 
tions have to be passed from the bridge to 
on-shore operators or tugs. 

The shell openings for the impellers are 
provided with steel doors to reduce resistance. 
They are accurately faired to the contour of the 
hull and operate with electric motors with local 
manual control. 

Other unseen aids to better sea-going qualities 
are the use of Denny-Brown stabilisers to reduce 
rolling and a bulbous bow to reduce pitching 
and resistance through the water. 

Propulsion is by twin screws of 20 ft diameter, 
each driven through double reduction gearing 
by a set of steam turbines of Pametrada design, 
comprising high, intermediate and low pressure. 
Maximum designed s.h.p. is 80,000 at 157-5 pro- 
peller r.p.m., but the normal s.h.p. is 65,000 at 
147 r.p.m. Steam is supplied to the turbines at 
a pressure of 700 lb per sq. in at a temperature 
of 950° F. 

The HP turbine is of the all-impulse type con- 
sisting of one impulse wheel with two rows of 
blades followed by eight single row impulse 
wheels machined out of the forged steel rotor. 
The turbine is fitted with nozzle control valves 
for efficient operation throughout the normal 
service power range. 

Nine single row wheels machined out of the 
forged steel rotor make up the IP turbine which 
is also of the all-impulse type. Bled steam for 
feed heating is taken from this turbine before 
the 4th and 7th stages at 97 and 45 Ib per sq. in 
respectively at maximum power. 

The LP turbine is of the double-flow mixed- 
impulse reaction type consisting of four single- 
row impulse stages followed by six reaction 
stages. All wheel discs are machined out of the 
forged steel rotor. : 

Consisting of one two-row impulse wheel, the 
HP astern turbine is overhung at the forward end 
of the IP turbine. The LP astern turbine con- 
sists of two separate impulse wheels and is 
incorporated in the forward end of the LP 
turbine cylinder. The astern turbines have been 
designed to be capable of developing 65 per cent 
of the normal service s.h.p. 

At maximum power the HP, IP and LP tur- 
bines are designed to run at 4,085, 3,588 and 
2,918 r.p.m. respectively. 

Each of the two main condensers give a 








Technical details of ORIANA | 
Gross tonnage re .. 42,500 tons | 
Length .. ae os .. 804 ft | 
Breadth “a aa ‘a, eae 
Draft .. < a -. 31 ft 6in 
Service speed .. .. 274 knots 
Max. trial speed ‘ .. 30-64 knots | 
First class passengers .. 688 } 
Tourist class passengers .. 1,496 
Crew .. om “F .. 899 
Approximate cost . .. £14,000,000 
Builders Vickers-Armstrongs 


(Shipbuilders) Ltd. 


Propulsion: Twin screw, double reduction 
geared turbines of Pametrada design. Max 
s.h.p. 80,000 at 157-5 propeller r.p.m. Four 
Foster Wheeler water tube boilers, external 
superheater design. Outlet pressure 750 Ib per 
sq. in at 960° F. 











cooling surface of 32,000 sq. ft. They are of 
the Weir ‘* Regenerative *’ type and are capable 
of maintaining 28 in vacuum with the sea tem- 
perature of 86° F. 

Automatic gear for turning the turbine rotors 
at a very slow speed has been provided by AEI 
Turbine-generator division. Shaft distortion 
which may occur when the rotors are allowed to 
cool down or warm up in a stationary position is 
thus prevented. By partially opening the turbine 
stop valves it is possible to prevent this, but this 
method is difficult to control and is likely to cause 
unwanted rotation of the propellers with the 
manoeuvering of the ship. 

With the AEI design very slow operation is 
permissable, corresponding to one propeller 
revolution every ten minutes. Controlled from 
the main manoeuvering platform, it can be 
engaged and disengaged in a matter of seconds. 

Steam is supplied by four water tube boilers 
of Foster Wheeler external superheater design. 
They are arranged with air attemperators to 
maintain the superheat constant at 960° F at 
the superheater outlet while at sea and to reduce 
the superheat to 825°F for manoeuvering. 
Combustion, steam pressure and temperature are 
all automatically controlled by equipment sup- 
plied by Bailey Meters & Controls Ltd., Croydon, 
Surrey. 

Joseph Lucas (Hydraulic and Combustion 
Equipment) Limited supplied the oil fuel burning 
equipment. At maximum power, only three of 
the four units are required to be in use. 

Electricity for the auxiliary power, lighting 
and other services is provided by four self con- 
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tained pass-out pass-in turbo generators con- 
structed by W. H. Allen Sons and Company 
Limited, of Bedford. Each of these sets is 
capable of a normal full-load output of 1,750 kW 
at 220 volts d.c. with an overload capacity of 
10 per cent for 2 hours and is also arranged 
to supply low-pressure steam to all the hotel and 
auxilliary services. Two Allen self-contained 
emergency diesel-engine driven generators are 
installed. 

Many ships have trouble with the smoke from 
the funnels being drawn down by the wind flow 
and eddying air currents around the super- 
structure, Causing inconvenience to passengers 
and soiling decks. In the Oriana the bridge has 
been designed on the basis of wind tunnel 
experiments done at the NPL. 

The bridge design produces fore and aft 
passages each side of the funnel. These passages 
have open ends facing forward and closed ends 
just below the centre of the funnel. Wind from 
forward enters the passages and passes quickly 
-aft and strikes the vertical walls closing the ends 
of the passages. The air is then forced upwards 
and joins the smoke coming away from the top 
of the funnel, thus forcing the smoke upwards 
and away from the ship’s decks as the smoke 
travels aft over the ship. Oriana has what 
appears to be another funnel. It is in fact the 
engine and ventilation exhaust vent. 

It is now current practice to group the control 
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and tourist, and with tourist ** wanted on board ” 
baggage rooms. The second system in the fore 
body of the ship deals with first class “‘ wanted 
on board” baggage rooms and the handling of 
catering stores. 

Conveyors are designed for a maximum 
loading of 40 lb per ft run at a speed of 70ft 
per sec. Items of a size not greater than 4 ft by 
2ft and not weighing more than 100 1b can be 
carried at the rate of 14 per min. Articles which 
can be handled by the elevators include those 
of similar size and weight for the conveyors 
but must be self-stable on the trays and not 
prone to damage by sliding down the chutes. 
Elevator speed is 40 ft per min and normally 
works at four trays per min the trays measuring 
4 ft 6 in by 2 ft. 

The lift system in the Oriana is very com- 
prehensive there being 13 lifts of various types. 
In a ship, a lift is invariably used more frequently 
and for longer hours than an equivalent installa- 
tion on land. First class passengers are served 
by four lifts and tourists by two lifts adjacent 
to each other so that controls could be inter- 
connected and to give a better service. 

Three large store lifts have been fitted and 
they are each capable of taking a load of 1 ton. 
Two of these lifts serve as many as 10 decks. 
All the lifts were made by J. and E. Hall Limited, 
Dartford, Kent. 

Halls also supplied the central refrigerating 


Galley and 
Boiler Stack 


ing. Geometry of the crane post and jib, 
together with the wire rope system, is so arranged 
that the path of the load during luffing remains 
almost horizontal. Weight and overall size of 
the crane structure have been reduced to a 
minimum, but without any sacrifice of strength 
or stability. 

The two travelling cranes can travel athwart- 
ships to one side or the other depending on 
which side the ship berths. All the cranes were 
built by ASEA and supplied by Fuller Electric 
Ltd., London, E17. 

Because of the quick turn round required for 
Oriana, there is less time to load cargo, con- 
sequently the cargo space is less than in othe: 
Orient Line ships. Her total cargo space is 
194,000 cu. ft of which 58,000 cu. ft are 
refrigerated. 

Seven thousand tons of fuel oil are carried and 
the vessel is fitted with a distilling plant made by 
G. and J. Weir Limited, Glasgow, capable of 
producing 650 tons of fresh water every 24 hours 
This is additional to the normal water storage 
capacity of 3,000 tons. 

Harbour authorities throughout the world are 
becoming very pollution conscious and object 
to ships’ sewage being dumped in the harbour. 
When Oriana is in port, sewage is collected in 
storage tanks and settles on a tray. When the 


ship moves out to sea the tray is inverted and 
the sewage ejected. The installation is by J. 
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Simplified arrangement of transverse propulsion 
units. Two are fitted forward and two aft. 


equipment, instruments and indicating equipment 
into a number of consoles, thus presenting 
a neat, compact and easy to clean installation. 
This has been accomplished on the Oriana by 
the provision of three consoles fitted in the 
wheelhouse, together with manoeuvring control 
units sited on the bridge wings. 

In a large liner it is essential to reduce the 
manpower and time involved for moving passen- 
ger luggage and ship stores to the lowest econ- 
omical limit. A system of forward and aft 
conveyors and elevators has been evolved by 
the Orient Line naval architect and built by 
Sovex Limited, Erith, Kent. 

The handling scheme involves two systems: 
one in the after part of the ship dealing almost 
entirely with passenger cabin baggage, first class 
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Eleven decks in the space of ten — Transverse propulsion units — Fully air conditioned. 


plant for the air conditioning system, the plant 
circulating 4,400 gallons of chilled brine through- 
out the system every minute. The air con- 
ditioning system itself was designed and supplied 
by Thermotank Limited of Glasgow and has a 
cooling capacity of 22,000,000 Btu per hour. 
In first class and officers’ quarters, controls 
govern the temperature of the conditioned air 
according to the occupants’ choice and for 
tourist and crew accommodation there is 
individual control of air quantity, with tem- 
perature control on a zone basis according to the 
accommodation situation of the ship. 

Polyester glass fibre lifeboats are fitted and 
carry 145 passengers at 6 knots. The material 
is unaffected by marine conditions. They were 
built by W. & J. Tod Ltd. of Weymouth, Dorset. 

Davits—built by Welin-Maclachlan Davits 
Limited, Glasgow—to launch the lifeboats are 
situated on an underdeck position and are, it is 
believed, the first specially designed to launch 
from an underdeck. The davit is quite different 
from any other gravity type in that the trackway 
which is attached to the deck head has a straight 
run for the cradles. The boats are carried 
approximately 3 ft 6in over the ship’s side to 
give more space inboard. 

Cradles for the davits are made from alu- 
minium-bronze, the corrosion resistant properties 
of which allow the intricate mechanism running 
through the cradle, operating the tusk, to be as 
maintenance free as possible. Using an auto- 
matic tusk arrangement is is possible to launch 
a lifeboat at any adverse list condition by merely 
ensuring that the cradle reaches the outboard 
position by gravity or some other external force. 

Eight 5 ton deck cranes are fitted to the Oriana 
two of which are designed to travel athwartships. 
The cranes are designed for three independent 
movements; hoisting/lowering, luffing and slew- 


The clean functional lines of the deck cranes 


blend with those of the ship. 


Stone and Company Limited, Charlton, London, 
SE7. 

Passenger amenities are of a very high order 
and everything has been designed with the view 
of making life on board agreeable. 

While at sea there will be closed-circuit 
telecine programmes. At all ports of call, 
however, it will be possible to take the local 
television broadcasts, whatever the line system. 
All the equipment was provided by the Marconi 
International Marine Communication Co. Ltd. 

Interior design of the ship was in the hands 
of a team of designers headed by the Design 
Research Unit and the results penetrate every- 
where even to the glassware and specially 
designed ergonomic stainless steel cutlery. 
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Fully Reversible Units for Underground Trains 


Special studies have been made to establish the 
most satisfactory form the new London Transport 
tube stock should take. Accordingly, the first 
three trains which have recently gone into service 
on the Central Line include a number of experi- 
mental features. 

The 12 new motor cars built by Cravens 
Limited of Sheffield will be formed, with 12 
modernised trailer cars, into three eight-car 
trains. They are of an entirely new design 
incorporating four traction motors on each car. 

Designed by London Transport’s own mech- 
anical engineering drawing office, the new bogies, 
unlike the type used in recent stock, have to be 
symmetrical so that the weight is shared evenly 
between axles. Bolster and axlebox springing is 
obtained with the use of rubber units, the axle- 
box springs being in the form of chevrons fitted 
in a “ yoke ”’ casting. 

Car bodies are in aluminium, riveted to the 
steel frame and all exterior panelling has a layer 
of canvas secured to the inner side to prevent 
drumming. Wherever steel and aluminium are 
i contact, barium chromate jointing compound 
is applied as a protection against electrolytic 
corrosion. 

A special feature introduced in the design of 


the car bodies is the setting back of the draught 
screens from the sides of the door openings by 
a few inches, so that the doorways will be less 
obstructed by passengers standing with their 
backs to the screens than in existing cars. This 
will increase the effective width for passenger 
movement and give more room for standing 
passengers at the expense of only two seats per 
car. The time spent at stations should thus be 
reduced. 

New traction control equipment can deal 
with a maximum rms current of 312A, the 
corresponding figure for a two-motor equipment 
being 200A. The camshaft-type equipment 
controls four 300V motors the two motors in 
each bogie being permanently in series. This 
has been done without increasing the overall 
dimensions of the standard equipment case. 
The traction motors themselves are the first 
300V motors to be used by London Transport, 
apart from experimental models. 

For the first time on modern underground 
stock the units are fully reversible. The number 
of train wires which had to be duplicated if 
reversibility was to be possible affected the design 
of the automatic coupler which has to house an 
increased number of studs in the very limited 


Wedglock automatic couplers will make 
pneumatic and_ electrical connections 
as well as mechanical coupling, which- 
ever way the units are brought together. 


space available. Each of the new motor-cars 
is fitted with a new 64 stud Wedglock auto- 
coupler. As automatic uncoupling must now 
be possible from any driving position, it has 
been arranged that the brakes are applied auto- 
matically on both units after uncoupling, but 
not until the two halves of the train have moved 
sufficiently far apart to separate the couplers. 





Distillation Column 


Calculations for the design of super-fractionating 
distillation columns for the refineries of a major 
British oil company are being carried out by a 


Calculations take 
about I second per 
tray, giving a total 
of about 2 minutes 
for the whole 
column. 





Design by Computer 


new type of computing system known as RADIC. 
This system (Redifon Analogue-Digital Com- 
puting System) was introduced by Redifon 
Limited, Computer Department, Gatwick Road, 
Crawley, Sussex. 

In each distillation column there are about 
100 trays and it is necessary to solve a second- 
order differential equation in six variables for 
each tray. The volume of calculation is too 
great to be handled by normal methods, and a 
conventional analogue computer would require 
a large and expensive assemblage of operational 
amplifiers to do the job. 

RADIC system unlike conventional analogue 
computers, incorporates a digital storage unit 
which can be used for holding partial results of 
calculations. If this unit is arranged to store 
the initial and end values for each tray in the 
distillation column, the whole set of calculations 
can be performed with a relatively small number 
of operational amplifiers. Using such a method, 


the calculations take about | second per tray 
giving a total of about 2 minutes for the whole 
column. 

Perhaps the most important reason for using 
an analogue type of computer for this design 
work, rather than a digital machine, is that it is 
easy to alter the numerical values in the equations 
being solved without affecting the programming 
of the computer. This enables experimental 
changes to be simply and quickly made so that 
the effects on the design can be seen immediately. 

The computer in fact becomes the model, or 
simulator, of the physical processes expressed by 
the differential equations. To make experimental 
design changes on a real distillation column 
would be expensive and impracticable, but there 
is no trouble in doing this on the model. Such 
a facility was in fact necessary for the application 
concerned. Another calculation for which 
RADIC is being prepared concerns crude oil 
transportation by sea-going tankers. 





Strain Gauge for High Temperature Conditions 


— 
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Certain areas of pressure vessels used in the 
UKAEA’s reactors are subjected to high stresses 
and temperatures. Often these points are not 
accessible as they are encased inside a concrete 
biological shield approximately 8 ft thick and, 
because of the high working temperatures, 
normal strain gauges are not suitable. 

One of the authority’s engineers has designed 
a gauge which is suitable for the conditions 
described. The device (shown alongside) consists 
of a bracket (2) welded to the pressure vessel (1) 
carrying a solid conducting rod (3). A lug (4) is 
also welded to the vessel and carries a hollow 
conductor (5), one end of which (6) is sealed. 
The other end has a diaphragm (7) having an 
aperture (8) through which the conductor rod 
passes and to which it is brazed. The other end 
of the rod carries a conducting disc (9), spaced 
to provide an air gap (10). 

A coupling loop (11) from a feeder (12) lies 
between the conducting rod and the cylinder. 
One arm (13) is in contact with the cylinder wall 
and the other arm (14) is insulated from it. 
A conventional variable frequency oscillator is 


connected to the feeder. 
Any variation of the pressure vessel's surface 


UKAEA gauge for meas- 

uring strains at high tem- | 

peratures and in inacces- 
sible positions 


(1) Pressure vessel 
(2) Bracket 

(3) Conducting rod 

(4) Lu 

(5) Cylindrical conductor 
(6) Integral wall 

(7) Diaphragm. 

(8) Aperture 











(9) Conducting disc 
(10) Air gap 
(11) Coupling loop 











(12) Feeder 
(13) and (14) Loop arms 
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strain will vary the capacity of the condenser 
whose plates are formed by the end wall (6) 
of the cylinder and the disc (9) on the rod. 
The change of characteristics shown as a change 
of wavelength, is measured by the oscillator. 
where high sensitivity is required the electrical 
length (X) should not exceed one-eighth of the 
wavelength ; for operating frequencies of 150 Mc/s 
per sec a length of 15 cm is satisfactory. 


This design has other uses then for pressure 
vessels, for example, measuring the strain jn 
inaccessible components buried ii. the ground 6 
sunk in deep water. For these other applications 
where temperatures are not exci ssiv: 
transmitting circuit can be employed. Further 
information can be obtained from the Patents 
Exploitation Officer, UKAEA, 1! Charles Street 
London, SWI. 


> Cimnia 
@ simpie 
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Preparing 


A new coal preparation and 
dirt crushing plant installed 
in a Welsh colliery handles 
400 tons per hour and des- 
patches 120 tons of dirt an 
hour underground or to a tip. 


C—— Colliery, near Llanelly, in the South 

Wales Division of the National Coal Board, 
was opened recently. Associated with this project 
is a £1 million coal preparation and dirt crushing 
plant. This plant, when up to maximum 
capacity, should contribute greatly to the stream- 
lining of the coal industry. The opening of the 
plant has caused the closing of a part of the 
surface plants at three nearby collieries. 

The plant was designed and installed by the 
Fraser and Chalmers Engineering Works of the 
General Electric Company. The coal preparation 
plant operates on the two-process principle and 
has a maximum capacity of 400 tons per hour. 
A complicated dirt crushing plant, with a 
capacity of 120 tons per hour can feed dirt back 
to the pithead for underground stowage, or to 
a bunker for ultimate disposal on a refuse tip. 

As part of the plant, GEC has supplied a 
244 ton capacity side discharge wagon tippler. 
Hoisting, lowering and changing a wagon takes 
two minutes and thus the capacity of the tippler 
plant is sufficient to keep the washery fully 
supplied with coal if there is no output from the 
mine. 

The equipment consists essentially of a cradle 
upon which the wagon is placed, supported 
between a pair of chain driven cradle arms. 
Side and top bolster cushions hold the wagon in 
position during the tipping operation and a pair 
of counterbalance weights reduce the amount of 
power needed. 

From the pithead, run-of-mine coal is dis- 
charged on to a conveyor system, fitted with 
automatic weighing equipment, feeding raw 
coal into the wagon tippler hopper. Coal is 
extracted from the hopper at a uniform rate of 
400 tons per hour by means of a Sherwen 
vibratory feeder and directed on to a belt feeding 


Coal 


No. | primary raw coal screen which is of the 
shaker type. This double deck screen separates 
the material into three sizes, namely over 6 in, 
6 in to 3 in, and under 3 in. 

The under 3 in fraction is conveyed direct to 
the two secondary raw coal screens, while the 
medium size coal is fed into a Pegson Gyrasphere 
set to reduce the product to under 3 in in size. 
Meanwhile, the over 6 in coal is discharged on 
to a 48 in wide picking belt where, after removal 
of tramp iron, it is reduced to under 6in by a 
Pegson gyratory crusher. The products of both 
Pegson crushers are then directed to No. 2 
primary raw coal screen. This screen is fitted 
with a 3 in diameter mesh with the “ throughs ” 
passing by conveyors to the two secondary raw 
coal screens and the oversize being directed 
through the Pegson Gyrasphere. Small pieces 
of tramp iron are prevented from entering the 
washery by the siting of a 65 in diameter Witton- 
Kramer magnet suspended over the conveyor 
leading to the secondary raw coal screens. 

Provision has been made in the conveyor 
system feeding the secondary raw coal screens 
for the under 3 in coal to be diverted into an 
emergency bunker in the event of a stoppage in 
the washery. In this way, continual working 
of the pit is not interrupted. If this emergency 
outloading is carried out, the coal can be re- 
introduced into the coal preparation circuit by 
means of the wagon tippler. 

Two secondary raw coal screens of the shaker 
type are installed and they are fitted with } in 
diameter perforated plate. The oversize of 
these screens, 3 in to ¢ in, is conveyed to No. 1 
Chance Cone, and the throughs, # in to 0, are 
laundered to a battery of eight Sherwen vibrating 
screens fitted with in square mesh. From 
this battery of screens, the # in to yin is dis- 
charged into No. 2 Chance Cone, while the 
throughs pass into the slurry basin. Part of the 
spraying and laundering water used on these 
screens is taken from the effluent pit, so econom- 
ising in the use of clarified water. 

The two 12ft diameter Chance Cones deal 
with a different size of raw coal. No. | receives 
3 in to %in and is arranged for a three-product 


This flow diagram shows the layout of the new coal preparation and dirt crushing plant installed at the 
Cynheidre Colliery of the Wales Division of the NCB. 
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and Crushing the Dirt 


separation, namely clean coal, middlings and 
refuse. Clean coal floats from the cone are 
desanded and dewatered on a shaker type screen; 
the middlings product is desanded and dewatered 
on a partitioned section of the clean coal de- 
sanding screen; and the refuse from the underside 
of the cone is desanded and dewatered on 
another shaker type screen. 

The ¢in round to + in square raw coal is 
treated in No. 2 Chance Cone and is also graded 
into three products, clean coal, middlings and 
refuse. Two shaker type desanding and de- 
watering screens handle the clean coal, while 
separate desanding and dewatering shaker type 
screens are provided for the middlings and 
refuse. 

From No. 1 Chance Cone the clean coal 
product is conveyed to sizing screens where it 
is graded into French nuts, stove nuts, stovesse 
and beans and collected by boom loaders for 
ultimate discharge into wagons. Although the 
equipment has not been included, it is possible 
to raise the discharge end of the boom loaders 
so that they feed on to a further belt for dis- 
charge to a ground stockpile. 

Arrangements allow for the removal of any 
degradation (under in) from No. ! Chance 
Cone. This degradation is laundered to the 
effluent pit from which it is pumped up and passed 
over the eight Sherwen screens feeding Chance 
Cone No. 2. 

The clean coal product from No. 2 Chance 
Cone is separated into two sizes on the desanding 
screens. The grains, in to 4 in, are conveyed 
to the appropriate boom loader, and the fines 
fraction, under }in, is fed through a 50 tons 
per hour scraper conveyor to two 100 tons per 
hour centrifuges, one of which is a standby. 
These centrifuges extract the moisture from the 
small coal which is then joined by the filter cake 
and passed through a double paddle mixer to 
a bunker, ready for disposal by wagons. If 
required, the fines from the clean coal desanding 
screens can bypass the centrifuges. 

Middlings from both Chance Cones are fed 


Continued on next page 


A view of the plant above one of the dewatering 
and desanding screens for No. 2 Chance Cone. 
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The wagon tippler. 


Concluding Preparing Coal 


through desanding screens to a 30 ton bunker 
for loading direct into wagons. Those from 
No. 1 Chance Cone are, however, first reduced 
to under | in by a Pennsylvania granulator. 

The under ys in square raw coal in the slurry 
basin is pumped to the head boxes of the froth 
flotation plant, which serve to regulate the 
amount of slurry delivered to the flotation 
cells. Wedge wire at the top of the boxes allows 
material to be returned to the Sherwen screens 
for resizing. The underflow from the head 
boxes is delivered to the flotation cells for 
treatment; the clean coal concentrates then being 
laundered to a battery of four rotary vacuum 
filters for dewatering. These filters are arranged 
in line, so that the filter cake can be collected 
and discharged on to the belt feeding the double 
paddle mixer or by a chute direct to the wagons. 
The filtrate is laundered to the clarifier. 

Tailings from the froth flotation cells are 


The bottom of a Chance Cone. 


passed over high speed dewatering screens, the 
above }mm material going on to the }in to 0 
belt feeding the refuse tip storage bunker, and 
the sludge being laundered to the 105 ft diameter 
clarifier. 

Four diaphragm pumps extract the thickened 
sludge from the underside of the clarifi:r, and 
deliver it to two rotary vacuum filters for de- 
watering, or in case of an emergency, direct to 
a sludge sump. The 7 in to 0 cake from the 
filters is conveyed direct to the refuse tip storage 
bunker. At the same time, the diaphragm pumps 
can also deliver the thickened sludge through a 
buffer tank to three filter presscs for dewatering. 
From these presses, the filter cake is then passed 
to the # in to 0 refuse belt feeding the refuse tip 
storage bunker. 

Run-of-mine dirt is first sized by a double-deck 
Gyrex screen. After sizing, the above 24 in 
round is passed by a picking belt to a Blake jaw 
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Electromagnetic vibrating screens. 


crusher set to reduce the dirt to under 44 in 
round. It is further reduced to 24 in by a 60 tons 
per hour Symons cone crusher before joining the 
washery refuse and natural under 2+ in pit stone. 
This is then fed back to the refuse bunker at 
the pithead. Protection of the Symons cone 
crusher is afforded by a 43 in diameter Witton- 
Kramer suspended magnet situated above the 
head pulley of the conveyor feeding it. 

The 3in to ?in refuse extracted from No. 1 
Chance Cone after desanding and dewatering, 
is conveyed to the refuse bunker at the pithead 
ready for extraction and stowage underground. 
Refuse from the other Chance Cone, being 
under 3 in, is too small for underground stowage 
and is therefore taken by belts to the refuse tip 
bunker. By suitable flopper devices the washery 
refuse, the natural under 24 in run-of-mine dirt 
and the crushed under 44 in dirt can also be fed 
direct to this bunker. 





Loading and Unloading a Rotary Hearth Furnace 


Compressed air operated automatic loading and 
unloading equipment has recently been fitted to 
a rotary hearth furnace belonging to Smiths 
Stampings Limited of Coventry. The equip- 
ment was designed and manufactured by the 
Hymatic Engineering Company Limited of 
Redditch. 

The furnace, manufactured by the Franklin 
Furnace Company Limited of Birmingham, is 
used for preheating steel billets prior to forging. 
it was designed to operate at temperatures up 
to 1,300° C and to be oil fired. The oil burners 
are automatically controlled from billet tem- 
perature and fire tangentially round the working 
space of the furnace thus requiring the unloading 
arm to work directly in the path of one of the 
main burners. The hearth of the furnace is 
automatically indexed a predetermined dis- 
tance by a pneumatically operated ratchet and 
pawl mechanism which is operated by signals 
from.the Hymatic equipment. The jaws of the 
equipment have been made from Hematite heat 
resistant castings and they will handle billets 
from 34 in to 6in square, up to 18 in in length 
and weighing from 30 to 1041b. The throughput 
of the furnace is controlled at 35 cwt per hour. 

The furnace doors, which are pneumatically 
operated, open downwards to leave the area 
above and around the furnace clear for the 
loading and unloading mechanisms. 

The Hymatic equipment, which takes the form 
of two mechanical arms hinged at their upper 
points, is attached to the 8in by 4in vertical 
I-section buck stays which are positioned around 
the 15ft diameter furnace. It is synchronised 


to work with the furnace doors—the mechanical 
movement of the doors being taken as the signal 
for the operation of the pneumatic equipment. 

Although the furnace temperature is very 
high it does not interfere with the operation of 
the pneumatic equipment or the air rams fitted 
to the outside. The furnace is encased in an 
18in thick firebrick outer wall, and thus the 
outside temperature is not abnormal. 

The cold billets are transferred from the 
loading point on to the automatic billet lift by 
a gravity conveyor. When a billet has been 
transferred on to the loading device it rises 
automatically, inserting the billet into the 
gripper jaws of the loading device. When the 
loader has reached the top of the lift, a limit 
switch operates the jaws gripping the billet and 
initiates the return of the loading device to its 
normal position, leaving the billet ready for 
loading into the furnace. 

On receiving a signal from the timer controlling 
the rate of operation of the furnace, the furnace 
door control equipment operates, opening the 
doors on the loading and unloading openings 
of the furnace. As soon as these furnace doors 
are open the loading and unloading devices 
advance into the furnace; the loader depositing 
the billet on to the furnace hearth and the 
unloader gripping the heated billet. The devices 
then withdraw to their outer position and the 
furnace doors close. At the same time, the 
hearth of the furnace is indexed one stroke. 

When the loading and unloading mechanisms 
are fully withdrawn, the jaws of the unloading 
device open, allowing the hot billet to fall on 


to a discharge chute for transfer to the hammer 
or press. 

Fitted in a control cabinet positioned close 
to the furnace, is all the electrical equipment 
necessary for automatic cycling of the furnace. 





The loading unit about to position the billet on phy, 
table of the furnace after the door has 
lowered automatically. 
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Remote Control 
Machine Shops 


British electronics and hydraulics engineers are 
reported by the Hawker Siddeley Group to have 
started work on a scheme to operate a machine 
shop by remote control. Operators watching 
television screens in a control room some 
distance away will be able to carry out precision 
machining operations by turning knobs on a 
small control panel. 

Full details of the scheme have not been 
released for security reasons, but it is being 
carried out under a contract awarded by a 
Government department to Armstrong Whit- 
worth Equipment, the Gloucester unit of Sir 
W. G. Armstrong Whitworth Aircraft Limited, 
a member of the Hawker Siddeley Group. 

The information released states that ‘ the 
machines have to be remotely controlled because 
of unsuitable working conditions for the opera- 
tors.” Thus, presumably, the machine shop is 
being used for work on a metal which is either 
toxic in the form of a dust or which gives 
off dangerous radiations. Since the former of 
these two alternatives has been overcome in the 
past by using fully enclosed machine tools, it 
would appear that the unsuitability is due to the 
latter problem. The statement also says “ if 
necessary, the control room can be several miles 
away from the machine shop.” 

The basis of the scheme is to be the electro- 
hydraulic servo valve, developed by AWE as an 
industrial unit. This device converts electrical 
impulses into hydraulic forces. 


Decorating 
Metal Boxes 


From being solely manufacturers of metal 
boxes, McKenzie and Tapp Limited of Romford 
have just entered the field of metal decorating 
with one of the most up to date plants in the 
country. The company have extended their works 
to enclose a complete shop for a continuous 
process of multi-colour printing, varnishing or 
enamelling, and drying. 

The decorating press used in the line is the 
latest version of the Crabtree Marquess tandem 
metal decorating press. This is of the straight 
line or floor level design. It can produce perfect 
register at 5,000 sheets an hour owing to its 
arrangement for forwarding the sheet towards 
the press and registering while the sheet is still 
in motion. After the sheet has passed through 
for its first printing, it moves to a chain dog 
feed and is then re-registered positively in the 
second unit for the second printing. 


The new metal decorating press. 


A feature of the press is that careful control 
of the moisture feed can be maintained under all 
conditions. The water control potentiometer 
has its own motor directly above it and supply 
can be adjusted to a minimum. In addition, 
the machine employs a seven damping roller 
arrangement, as opposed to the orthodox five 
roller arrangement. Under this design, the main 
feed goes direct to the first plate damping roller 





and surplus moisture is removed or smoothed 
out by the second damping roller. 

The drive between the first and second unit of 
the tandem press embodies a clutch by means of 
which it is possible to run the two units indepen- 
dently and work on each at the same time for 
plating up, blanket changing, roller washing or 
cleaning down. 

The Crabtree feeder on the press, apart from 
being designed for high speeds, also incorporates 
a pump which eliminates the possibility of 
lubricating oil mist contaminating the stock. 
A dry rotary pump designed by Lacy Hulbert, 
it has been specially designed for this feeder and 
uses graphite blades requiring no lubrication. 

For the coating and drying line a 36in by 
24 in feeder feeds a Dawson, Payne and Elliott 
spot coater suitable for either varnishing or 
enamelling. The roller on this machine is 
guaranteed to within 0-001 in uniformity of 
surface and it is possible to apply film to a dry 
weight of 1 milligramme per sq. in. 

The convector heated conveyor oven includes 
a number of modifications by the makers, 
Controlled Heat and Air Limited. The panels 
have been increased to 4in from the 3in 
formerly used and the extraction machinery is 
more efficient. Temperatures within the oven 
are maintained within +5°F and the instru- 
mentation is so arranged that any flame failure 
or interruption in the gas supply shuts down the 
entire plant. 

Cooling after the sheets emerge from the 
oven is by means of three fans drawing air 
through shafts from the outside atmosphere. 
This is sufficient to cope with any variation of 
ambient temperature likely in this country. 

The unloader at the end of the line again 
includes recent maker’s modifications. Sheets 
can be delivered to the stacker face-up or face- 
down and there is a device beneath one of the 
delivery belts which causes sufficient drag on the 
sheet to prevent damage to the sheet when it 
comes against the stack buffers. In addition 
to this, two bars above the stack are fitted with 
electromagnets which grip the sheet as it is 
delivered and hold it temporarily in suspension. 
The moment the sheet hits the buffers, the 
current to the magnets is cut off and the sheet 
drops squarely on to the delivery stack. This 
device eliminates the possibility of the sheet 
dropping on to the stack at an angle. 

The Crabtree press feeds to a drying and off- 
loading arrangement which is similar to that 
described on the coating line. 


Automatic Finishing 
for Small Components 


A completely automatic finishing plant is working 
in a new motor component factory belonging to 
John Bruce (Engineers) Limited of Oxford. The 
product finishing plant takes the form of two 
separate systems. One handles 1,750 pressed 
components per hour at a stoving cost of about 
0-08d each and the other handles channel formed 
components at the rate of 6,000 per hour; each 
component being stoved for about 0-02d. Two 
overhead conveyers, two gas fired radiant heat 
stoving ovens and two paint tanks comprise the 
complete installation. 

The main finishing line handling the pressed 
components has a 122ft overhead chain con- 
veyor moving at a mean speed of 3 ft per min 
and carrying jigs at 34 ft intervals. Each com- 
ponent is loaded on to the jigs and makes two 
circuits of the conveyor route. On the first 
circuit, the component is dipped into the primer 
side of a 15ft long recirculating paint tank 
which is divided longitudinally into primer coat 
and finishing coat compartments. It then passes 
to the oven for the first stoving process. The 
oven has an overall length of 21 ft with a heated 
area 15 ft long by 4ft high and with 3 ft long 
sheet metal vestibules at each end. A total of 
30 radiant heat panel units, each 36 in wide by 
19 in high, are arranged in two banks to provide 
the heating area and have an average gas con- 
sumption of 1,200 cu. ft per hour. 





Oven temperature indicators and clectronic 
constant temperature controls are fitted in order 
that there is constant heat throughout the whole 
of the heating area and that gas consumption is 
minimised. 

When the conveyor carriers return to the 
loading point, pressed components which have 
been primed are moved to the other side of the 
jig so that their next circuit takes them through 
the finishing coat compartment of the paint tank. 
After the next circuit, the original component is 
finished and replaced on the jig. 

A similar layout is used for the channel formed 
component finishing line except that only one 
coat of paint is required and therefore the paint 
dip tank has only one compartmeni. The 
radiant heat oven in this line has an overall 
length of 18ft, the heated length being 12 ft 
containing 24 radiant heat panel units. The 
average gas consumption in this case is 960 cu. ft 
per hour. 

The new equipment was designed and installed 
by Parkinson Cowan Industrial Products. 


Temperature Controlled 
Aluminium Soaking Pits 


As part of the £7 million modernisation at their 
Rogerstone factory, Alcan Industries have 
installed the latest in automatic control instru- 
ments on their four soaking pits. The instruments 
keep temperatures constant to within +1° F 
and a check is kept on their performance by 
six-point strip chart recorders. 


A recorder installed above two 
of the contact controllers which 
hold temperature within 4. 1° F. 


The soaking pits are oil burning Swindell- 
Dressler reheat furnaces, and the instrumentation 
was supplied by Honeywell Controls Limited. 
Each pit has two zones, A and B, whose tem- 
perature is controlled by two electronic circular 
scale contact controllers. These controllers 
keep the soaking pit temperatures steady at any 
set temperature between 440° F and 630° F, 
depending on the material and stage of heat 
treatment. There is a control thermocouple 
for detecting temperature and a motorised valve 
which is moved when the temperature departs 
from the normal and adjusts the fuel oil flow. 
The two controllers are mounted side by side. 
Above them is the chart recorder which gives 
a permanent record of temperature from three 
thermocouples in each zone. 

Thermocouples are of iron-constantan in all 
cases and the design includes four “ duplex-” 
units—that is, a control and a _ recording 
thermocouple within one sheath. 

Aluminium production demands close tem- 
perature control especially at the soaking pit 
stage. If the reheat temperature varies more than 
1° up or down, serious falling off in quality 
could occur. With this installation, operator 
duties are very simple. All he does is to set 
temperature by means of a knob on the front of 
the scale and the contact controller does the rest. 





Operation and Maintenance 
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Air Cooling Gives Reliable Operation 


Air-cooled engines are more 
reliable and are easier to ser- 
vice than water-cooled en- 
gines. Design is more critical 
but fuel tolerance is wider. 


A stupy of cooling methods used for internal 
_*% combustion engines reveals a rather puzzling 
picture. As is shown in the diagram, water and 
air-cooled engines are used side by side for 
almost all applications in sizes from 1 to 4,000 
h.p. It looks as though the choice of cooling 
system is still influenced more by personal 
preference and habit than by an impartial 
evaluation of the demands of a particular 
application. An attempt to set out such an 
evaluation has been made recently in a paper, 
“ Air Cooling Versus Water Cooling in Agri- 
cultural and Construction Equipment,” by 
H. H. Haas, Kléckner-Humboldt-Deutz AG. 
The paper was presented during the National 
Farm, Construction and Industrial Machinery 
Meeting of the Society of Automotive Engineers, 
at Milwaukee, and the conclusions given here 
are his. 

In Germany, 65 per cent of farm tractor 
engines are air cooled; in the construction 
industry more than 90 per cent of the engines 
used are air cooled. In England, air cooling is 
advancing in the field of industrial and con- 
structional machinery, while cars and lorries are 
mainly water cooled. In the United States, air 
cooling has been little used except for military 
applications, but the number of air-cooled 
diesels imported is increasing and the Corvair 
compact car built by Chevrolet has initiated the 
use of air-cooled engines in cars. 

Undoubtedly, the world situation has been 
influenced by passenger car practice. In 
Germany, the small, cheap car with an air-cooled 
engine has found wide acceptance. And this has 
contributed to the remarkable spread in that 
country of air cooling in the agricultural and 
construction industries. 

Apart from the simplicity derived from the 
absence of a water cooling circuit, the character- 
istic features of the air-cooled diesel stem from 
the fact that its cylinders are constructed as 
individual units to facilitate cooling and also 
from the fact that rates of temperature rise are 
higher and temperature distributions more 
diverse. Diesel engines are discussed because of 
the growing interest in this type of engine in the 
agricultural and construction industries. 

The manufacturing costs of air-cooled engines 
are generally slightly higher than those of water- 
cooled engines, but the manufacturing equipment 
should be cheaper and simpler. More light metal 
is generally used for air-cooled engines, and the 
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high-performance densely-finned liners and cyl- 
inder heads are comparatively expensive parts. 
In addition, cooling-air fans are more expensive 
than cooling water pumps. On the other hand, 
a water-cooled block and cylinder head are very 
complicated castings, involving higher scrap 
rates and set-up cost. 

The great advantage of the air-cooled engine 
is the use of an identical cylinder unit for a wide 
range of standardised engines, permitting mass 
production tooling and low machining costs. 
The same consideration means that air-cooled 
engines can have a very effective spare parts 
service. The individual cylinder layout of air- 
cooled engines automatically leads to the develop- 
ment of standardised engine series, that is, 
engines with varying horse-power but identical 
cylinder units. Because of this, engines with 
from 1 to 12 cylinders can be serviced with a 
small stock of identical parts. Thus contractors 
using tractors, trucks, earthmoving equipment, 
pumps, and generator sets of varying horse- 
powers but of identical basic design are able to 
simplify substantially their replacement and 
overhaul procedures. In contrast, users of 
water-cooled engines built on the conventional 
cylinder block principle must keep cylinder 
heads, gaskets, and numerous other parts of 
different design in stock. 

This building block principle is of particular 
importance for overseas exports, and especially 
to underdeveloped countries, where the some- 
what higher price of the air-cooled engine can be 
more than compensated by savings in tooling, 
stockparts, maintenance, and training of ser- 
vicing personnel. The overhaul of air-cooled 
engines is easier and cheaper by the simple 
mounting and removal procedure of individual 
cylinders, while a water-cooled block is more 
difficult to handle and demands more care. 


RELIABILITY 


On the score of reliability, the air-cooled 
engine can profess a number of advantages. 
First, there is the absence of hoses, water pump, 
radiator or cylinder head gasket. A _ leaky 
cylinder head gasket in a water-cooled engine 
often remains unnoticed and can cause serious 
trouble. The danger of frost damage is elim- 
inated in the air-cooled engine, which can 
operate satisfactorily at practically all existing 
ambient temperatures, from — 65° F to + 120° F, 

Along with the possibility of dispensing with 
anti-freeze, cooling water, and control equipment 
for pressure cooling, the air-cooled engine brings 
with it the elimination of corrosion on the 
cylinder liner and crankcase through cooling 
water. The effect of dirt on the cooling system 
is also minimised. In fact, clogging up of the 
cooling fins of an air-cooled engine by sand and 
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dirt affects engine performance only slightly, 
whereas clogging of the air ducts of a radiator 
quickly results in complete failure of a water- 
cooled engine. In addition, air-cooled systems 
are partly self-cleaning, through vibration of the 
cooling fins. 

The dependence of cooling effect on altitude, 
brought about in the water-cooled engine by 
reduction in the boiling point of the water, does 
not affect the air-cooled engine. And the 
insensitivity of the air-cooled engine to mech- 
anical damage by blows, shocks, and vibration 
compared with the vulnerability of the radiator 
and hose systems of a water-cooled engine 
leads to absence of frequent overhauls on such 
systems, a particularly important advantage for 
earthmoving equipment or military applications. 
Taking into account that by switching from 
water-cooled petrol engines to air-cooled diesels 
the approximate 20 per cent of failures due to 
the cooling system and a similar proportion of 
failures due to the ignition system are eliminated, 
the growing popularity of the air-cooled diesel 
in agriculture and in the heavy construction 
industry becomes understandable. 


OPERATION AND NOISE 


The cooling system of the air-cooled engine 
has a lower heat capacity than that of the 
water-cooled engine. Thus, the air-cooled 
engine reaches the working temperature in a 
shorter time, that is, it passes the temperature 
interval from cold start to a cylinder wall tem- 
perature of about 150° F (boiling point of 
sulphuric acid) faster than the water-cooled 
engine and is, therefore, exposed to corrosive 
wear for only a short time. This applies par- 
ticularly to starting attempts at arctic tem- 
peratures when fuels contain sulphur. 

The proper functioning of an engine depends 
largely on the extent to which the roundness of 
the cylinder liner, the most favourable operating 
clearance between piston and cylinder, the tight- 
ness of the piston rings, and the sealing pressure 
between cylinder head and liner can be sustained 
at every load condition. The larger the actual 
temperature differences of the various com- 
ponents are, the more may distortion and 
deformation impede the satisfactory functioning 
of the engine. These problems are more acute 
in air-cooled engines. 

The great temperature difference between the 
cooling air inlet and exit side, and between the 
upper and lower end of the cylinder liner, local 
heat concentration through the combustion 
chamber, uneven distribution of the cooling air 
between the various cylinders, as well as mech- 
anical deformation of the engine components 
through the combustion forces, are more difficult 
to control on air-cooled engines than on water- 
cooled ones. In fact, water-cooling can te 
brought to satisfactory results with comparatively 
small research and design expenditure : 

The water-cooled engine is inherently superior 
to its air-cooled rival as far as smoothness and 
quiet operation are concerned. The water jacket 


has a sound absorbing effect, wh:'e th: vibrating 
fins of the air-cooled engine tend to transmit 
vibrations to the surrounding air. 

The air-cooled diesel is generally neither of 
lower weight nor of lower cost than the water- 


cooled counterpart. Nor should air-cooling be 
preferred for maximum ratings, as its foremost 


suitability is within the medium performance 
range. Heavy-duty engines, especially when 
supercharged, are still predominantly water 
cooled. In addition, the @ir-cooled engin 
demands a special effort on the part of ty 
design and development enginver to make jr ap 


equal or superior partner of the water-cooled 
engine. It does, however, have outstanding 


reliability in operation under the most diffe, 
conditions, and this is becomine 
factor in many applications. 


the deciding 
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Removing Sludge from Sedimentation 


Have you an amateur diving enthusiast to hand? 
Perhaps he can be persuaded to jump into your 
sludge tank. The important advantages of 
such unorthodoxy are described by C. J. V. 
Davies, of Brian Colquhoun and Partners, in a 
paper “ You Too Can Be in the Mire.” It 
turns out that the author hasinside information. 
The paper is published in the July 1960 issue of 
the Journal of the Institution of Water Engineers. 

Mr. Davies has been diving into “ Aitken ” 
sedimentation tanks. The tanks resemble the 
frustum of a cone, and have a variety of applica- 
tions ranging from the clarification of water 
sucked from an industrial sewer for paper making 
to the settling of mill-scale in the wash and 
cooling water of steel rolling mills. The water 
to be filtered is first dosed with a solution of 
alumino-ferric and the resulting ionised solution 
enters the tank at the bottom. The ionisation 
produces an insoluble chemical compound, which 
absorbs the suspended solids by forming a fluffy 
flocculate which starts to settle. At a given 
point in the tank the speed of descent of the 


flocculate is exactly matched by the speed of 
ascent of the water and a sludge blanket is 
formed. The sludge blanket performs the 
filtering. 

It was the diver’s job to ascertain the level of 
formation and nature of the sludge blanket, 
and the shape and extent of the sludge banks in 
the peripheral collecting sumps. The compact- 
ness of the tanks and their large throughput of 
water make it essential that the disposal of the 
settling sludge is extremely efficient. 

For the first operation the diver descended 
slowly until his face mask passed through the 
top of the sludge blanket. A tug on his measur- 
ing line signalled an attendant to record his 
depth. The only precaution the diver had to 
take at this stage was to avoid stirring up the 
water to a consistency of pea soup before he was 
able to make accurate observations. 

Once beneath the sludge blanket, it was like 
swimming in an ochre-coloured snowstorm. 
At this stage the diver started on the second 
part of the operation in which positively no eyes 


Tanks 


were required. From the relation of the sludge 
banks to the divisions between the collecting 
sumps, he was able to estimate the thickness and 
position of the sludge banks while swimming 
around the tank. The consistency of the sludge 
was not unlike a somewhat limpid and unsatis- 
factory blancmange. 

Using a torch the diver was able to observe 
various features of tank performance, including 
the answers to such questions as whether or not 
aeration was hindering formation of the sludge 
blanket, and whether organic breakdown was 
taking place in sludge which had been in the 
tank too long. The diver was also able to de- 
sludge the tank effectively with his flipper feet. 

Very useful information has been obtained 
from a series of such dives, and the resulting 
modifications have considerably improved the 
arrangements for sludge disposal in tanks of this 
type. Apparently, conditions in the tank are not 
at all alarming for divers with experience in 
English waters. Hosing down of the diver is 
usually advisable when he emerges. 





Report from the Ocean Weather Ships 


Nine people were rescued from the sea during 
1959 by weather ships manning the International 
Civil Aviation Organisation’s North Atlantic 
ocean stations network. But although the ship’s 
search and rescue facilities were primarily 
designed for aircraft use, they were mainly used 
to aid surface vessels. Of the nine people 
rescued from drowning in 1959, none was from 
a transport aircraft; seven were from ships and 
two from military aircraft. 

Each of the floating North Atlantic stations 
consists of a 10 mile square patrolled by one 
ship; ships stay on station for a three-week 
period until relieved by another ship. Thus it 
takes between two and three ships to man one 
station continuously, depending on how far 
away the station is from their home bases. Last 
year the ships were able to stay on station 


98-1 per cent of the time, in spite of the weather. 
Responsibility for the network is divided among 
those nations whose aircraft fly across the 
Atlantic or whose non-aviation weather forecasts 
are improved by the meteorological information 
supplied by the ships. Canada, France, the 
Netherlands, Norway/Sweden, the United King- 
dom, and the United States have accepted 
responsibility for providing ships to man the 
stations, while Australia, Belgium, Denmark, 
Germany, Iceland, Ireland, Israel, Italy, Spain, 
Switzerland, and Venezuela regularly make cash 
payments to defray certain of the costs of the 
service. 

The annual report on the operation and utilisa- 
tion of the ocean stations for 1959 gives details 
of the services rendered by the ships. They 
supplied medical assistance to ships at sea 47 


times, and received 10 aeronautical and 574 
maritime SOS messages. During their routine 
functions they made radio contact with 51,577 
aircraft and with 14,791 ships; they provided 
navigational assistance to aircraft flying across 
the Atlantic in the form of 45,980 radar position 
fixes, 19,187 non-scheduled radio beacon trans- 
missions (in addition to scheduled beacon trans- 
missions) and 3,396 direction finding bearings. 
Meteorologists on board the ships made eight 
surface weather observations each day, four upper 
wind observations, and four radio sound observa- 
tions, together with special surface observations 
when required. 

All the ocean station weather ships, it is 
understood, now attain average terminal heights 
for their radio sound observations of more than 
55,000 ft. 





Extending the Period between Boiler Examinations 


How often steam boilers should be examined for 
safety is discussed in a recent White Paper. 
It is the Report of the Advisory Committee on 
the Examination of Steam Boilers in Industry 
(Cmnd. 1173). The committee, set up in 1958, 
considered “ the existing legal provisions relating 
to the examination of steam boilers in industry 
in the light of modern developments in design 
and construction, the size of units installed and 
the use of nuclear reactors as a source of heat.” 
The committee concluded that the present time 
between inspections for certain types of boilers 
could be doubled. But they were unable 
to agree on how these boilers could be 
identified. <i 
Existing legislation contains detailed provisions 
governing aspects of design, operation, and 
examination of steam boilers, and requires that 
every such boiler on factory premises be 
thoroughly examined and certified by a com- 
petent person at least once every 14 months. 
During the war this period was extended in some 
cases to 18 months, and a limited number of 
relaxations have continued to be granted since. 
A further change in the law was made in the 
Factories Act, 1959, which gave the Minister of 
Labour power to make special regulations 
requiring examinations at such intervals and in 
such a manner as he might specify. ; 
Relaxations permitted during and since the 
Second World War led to no greater number of 


accidents, It was suggested that these relaxations 
should be extended both for the type of boiler 
to which they applied, as well as for the period 
of examination. Much of the evidence con- 
sidered by the committee was concerned with 
boilers for which it was suggested that exam- 
inations at intervals of 26 months could safely 
be prescribed. 

The committee say they were impressed with 
the evidence in support of the view that a 
thorough examination every 14 months was no 
longer necessary, but considered a short exten- 
sion to 18 or 20 months of limited value to 
industry. They thought it preferable to confine 
any relaxation to boilers which could safely be 
allowed an interval not exceeding 26 months, 
so that examinations could take place during 
the annual shut down. 

Three members and the chairman considered 
that large water tube boilers with fusion welded 
or solid forged drums or headers were very much 
safer than many other types and needed exam- 
ination at less frequent intervals. In their view 
a convenient and valid criterion would be one 
based on evaporative capacity. 

They recommended that every boiler should be 
examined between 8 and 14 months after being 
taken into use. After this the period of exam- 
ination should be every 14 months, except for 
water tube boilers with fusion welded or solid 
forged drums or headers with an evaporative 


capacity of 50,000lb per hour or more, when 
the period should be 26 months for the first 
21 years of operation, after which it should be 
14months. Similar recommendations were made 
for a group of these types of boilers on a single 
site where the evaporative capacity of each 
boiler is 25,000 Ib per hour or more, or the total 
capacity of the group is 100,000 Ib per hour, 
and for waste heat boilers which are an integral 
part of a catalytic cracking plant or other large 
chemical or oil refinery processing plant. 

One member of the committee disagreed with 
certain of these recommendations. He agreed 
that some boilers in the classes defined by his 
colleagues could safely be subject to the extended 
period, but considered that no boiler owner 
should be allowed to adopt it in any particular 
case until the Factory Inspectorate had given 
their approval. 

The other members of the committee saw no 
objection to these proposals on the grounds of 
safety, but regarded them as unnecessarily 
elaborate and restrictive. They acknowledged 
that it might be held that the inherent safeguards 
offered by an owner’s economic interest did net 
justify the assumption in any particular case 
that a boiler could be regarded as safe to run 
for 26 months between examinations. But they 
did not agree that this difficulty would be over- 
come by requiring an examination by the 
Inspectorate at a particular date. 








Flat Life 


M “2 tstorey flats are a convenient way of 
‘ solving the problem of housing an 
increasing number of people in an increasingly 
congested area. Unfortunately, though they 
may have the Heath Robinson prerequisite of 
really constant hot water, there are other snags 
liable to crop up. 

It is only in the last few years that flats in 
England have been offered for sale outright in 
any numbers. The practice, common in Scotland 
for many years, brings with it some most un- 
expected snags, particularly in the case of 
conversions. A point that may not be generally 
known is that of water supplies. 

Under the present law, individual owners must 
have individual water supplies and these pre- 
ferably should not pass through anyone else’s 
property. (The latter proviso is to ensure access 
in the case of a burst and to remove any con- 
sequent arguments over claims for compen- 
sation.) This means a separate rising main, a 
separate break tank and separate control valves 
for each flat. The path to be followed by some 
of the risers in tricky cases can resemble those 
probiems beloved by compilers of puzzle books. 





The easy way of running all the pipes up the 
outside is considered cheating and also involves 
the designer in a host of frost precaution 
problems. 

Even in flats built for the purpose of flats there 
is often little room to incorporate the solution 
of a main trunking running from bottom to top 
carrying all services, and big enough for a man to 
climb up. A delightful vision is conjured up of a 
new generation of little Toms being driven on by 
Mr. Grimes the waterman. However, for those 
who have to face the problem in reality, a useful 
booklet has been prepared by the Institution of 
Water Engineers dealing quite fully with the 
subject. It is entitled Water Problems of Indivi- 
dual Ownership of Property Units in Multi-Unit 
Blocks and costs Is. The Building Research 
Station have also published a leafiet on the 
allied subject—* Simplified Plumbing for Multi- 
Storey Flats,” at 4d. 

Introduced earlier this year is a domestic 
water meter of nominal 4 in size. It is claimed 
for the Kent JSM that the water passing through 
it undergoes six fewer changes in direction and 
that it is only just over half the weight and size 
of earlier models. Overall dimensions are 
44 in long by 33 in diameter. — 

The other 7 coreg agngpe is that 

garbage disposal, thou. is is also common 
4 some modern houses. In the flats at New 
Southgate, London, NII, shown in the illus- 


776 


tration, there is a common chute opening to 
each floor with a collecting chamber at the 
bottom. Some kitchen waste can be successfully 
handled in one of the sink disposal units, such 
as the Haigh Tweeny-de-Luxe, and small items 
burnt in a wall-mounting gas or electric inciner- 
ator, such as the Barrywald made by Saniguard 
Appliances. 

There are several points of interest in the 
construction and layout of the New Southgate 
flats, which were officially opened last September 
by Mr. Henry Brooke, the Minister of Housing 
and Local Government. All the bathrooms and 
toilets are on interior walls, which simplifies the 
runs of pipes but necessitates an extractiog 
system for ventilation. Fans and motors for 
the system are housed in the penthouse of each 
block. Immediately inside the flat entrances are 
two cupboards, one of which is arranged for 
clothes drying with a heater and fan at the 
bottom and a connection to the extraction at 
the top. It is claimed that the whole of a normal 
week’s wash can be dried in a matter of an 
hour and a half at a cost of about 6d. The other 
cupboard is for general storage and contains 


Two 13-storey blocks of flats at New Southgate 
are part of a redevelopment scheme. Below is 


a typical floor plan showing both one and two 
bedroom accommodation. 











ane... 


4 


the meters for the flat. The position varies 
slightly, but all the flats have these facilities. 

The hot water system for each flat is in the 
kitchen. There is a storage tank with an immer- 
sion heater and the latter has a two-position 
control switch. One is for day use to provide 
hot water for the sink only and the second 
position gives added heat to supply the bath. 
This would seem to be an economical arrange- 
ment. Embedded electric cables supply off-peak 
underfloor heating, controlled by a thermostat 
in the living room. 

The design of the blocks is such that each 
living room comes on a corner and the balconies 
are staggered so that overlooking is avoided. 
The general construction is monolithic concrete 
on piled foundations with slab walls and floors. 
The external walls are cavity construction with 
an inner skin of 6in reinforced concrete and an 
outer facing of 44 in white gault bricks. The 
window frames are galvanised steel designed to 
allow the panes to be swung over for cleaning. 
Architects for the blocks, which are part of a 
redevelopment scheme, were David du R. 
Aberdeen and Partners; Wates Limited were the 
main contractors. Addresses for the appliance 
manufacturers mentioned are: Haigh Engineering 
Company Limited, Ross-on-Wye, Herefordshire; 
Saniguard Appliances Limited, 62 London 
Wall, London, EC2; and George Kent Limited, 
Luton, Bedfordshire. 
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The advantages are: 


FLEXIBILITY OF DESIGN 
MONOLITHIC CONSTRUCTION 
LOW INSTALLATION COST 
AVOIDANCE OF DELAY 


REFRACTORY CONCRETE... 


. is ready for use and has a high cold strength at 24 hours. 
. reduces joints to a minimum. 
. is stable under load up to 1350°C (with Ciment Fondu) and 1800°C (with SECAR 250). 
. . requires no pre-firing. 
. . does not spall under widest sudden fluctuations of temperature. 
. . . can be pre-cast into shapes of practically any size free of distortion. 
. . when made with SECAR 250 has a particularly high resistance to slag attack and reducing atmospheres. 


ON DU (7 


up to 1350°C] WITH SUITABLE REFRACTORY AGGREGATES | Up to 1800°C 





| 
| 
| 
| 





LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 


APO7 








WRITE FOR BOOKLETS ‘REFRACTORY CONCRETE’ AND ‘SECAR 250’ 
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steel, gunmetal or C.I. 
GLOBE or GATE VALVES 


OFfr cece 





With a complete range of dependable hoisting, 


=) 






et ee i loading and handling equipment, Aabacas offer 


UNDERHUNG LATCHING 


ou over forty eight years experience in the science 
CRANES y y eign" 5 pa 








of saving time, space and production costs. 





a 





AABACAS — first name in 
ELECTRIG CRANES, TELPHERS & HOISTS 


Send now for complete reference catalogue to Design Dept. 
AABACAS ENGIKEERING CO. LTD. Head Office & Works : GRANGE ROAD, BIRKENHEAD Telephone 4747 














jon Off ST. MARTINS HOUSE. 20 LUDGATE HILL, E.C.4. phone CITy 7831-2 


me FIFE FORGE COMPANY 1 


makers of We 
Marine and Land _ 
; z In 
Engine Forgings Finished 


Black 
Rougb Turned 


Finished Complete 


Propeller Shafts 





Complete with 


Gunmetal Liners: 
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|. FOR ANY LEAK 
PAST A‘JU 


~ CRANES 


DIESEL 
DIESEL-ELECTRIC 


The Finest Clips in the World 
COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP |, ROBINSON & CO. (Gillingham) LTD. 


LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 See Cteeoe” 


CHARLES D. HOLMES & CO. LT 


HULL ENGINEERING WORKS ALFRED STREET Wiese 
Telegrams: “COMPOUND HULL” Telephone: 26053 Ptes-Auto Ex. 
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Newalls Insulation 


on Turbine Generators at 


Blyth Power Station 
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Photograph by courtesy of A.E.1. Turbine-Generator Division 


ONE OF FOUR A.E.I. turbine Generators for 
the Blyth Station of the Central Electricity 
Generating Board. This was the first 120 MW 
set to be commissioned in any British power 
Station. The thermal insulation of this 
important project has been carried out by 
Newalls using their well known Newalls 


for todays projects (Regd Brand) Newtempheit and 85% 


Magnesia materials. 


NEWALLS INSULATION COMPANY LIMITED 


q@ 
is Head Office: Washington, Co. Durham, England. 
WA A member of the TURNER & NEWALL ORGANISATION 


<”A»< 


Offices and Depots at : LONDON, GLASGOW, MANCHESTER, IN { } race 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, t 
DUBLIN, BRISTOL and CARDIFF. a \) : @ y) 
Agents and venders in most markets abroad 


69/BCDE 








World famous for outstanding performance and 
reliability. Made in a wide range of types, al! em- 
ploying the same basic principle of Bibby design, 


Special types include: Brakewheel, Cardai: Sif; 


Bibby Resilient Turbine, Shear pin, Controlled Torg::<. 
ibby en 


Cardan Shaft Drive. 
ens 


Spacer and others. 
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AND TO ACHIEVE 
° HIGH EFFICIENCY 
° QUIET OPERATION 
* ECONOMIC RUNNING COSTS 
° LOW MAINTENANCE 











AXIAL & RADIAL FLOW FANS 


Lemember AEREX LIMITED 


220/238 WEST STREET, SHEFFIELD, | 


’ , * 
A ER EX Telephone: Sheffield 28441 Telex No. 54-206 


London and Export Office: 


+ 6/7 NEW BRIDGE STREET, LONDON, E.C.4, 
irst for all - an Telephone: City 8341 


R, GLASGOW, STOCKTON & ALDRIDGE, STAFFS 


= Also MANCHESTE | STAFF 
requi rements Overseas: MONTREAL, JOHANNESBURG & SYDNEY, N.S.W. 
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EDGAR ALLEN TRACKWORK 
at terminal stations in 
electrified areas 





manganese crossing 





Cast manganese steel crossings at Liverpool Street Station. 
Photographs by courtesy of British Railways, Eastern Region. 


With the introduction, by British Railways, of diesel and 
electric trains, greater wear takes place on the switches, 
crossings and closure rails. Manganese steel has been 
used at many of the leading terminal stations and has 
been found to stand up to the wear better than other 
steels. At Liverpool Street Station over 120 cast 
manganese steel crossings have been put in, together 
with rolled manganese steel switches and closure rails, 
in the running lines on both eastern and western sides 
of the station. 

Edgar Allen & Co. Limited have also installed layouts in 
manganese steel in other terminal stations in London 
and Glasgow. 

To find out more details of Imperial Manganese Steel 
Trackwork, why not fill in the request form. 


EDGAR ALLEN & CO. LIMITED 





























I te EDGAR ALLEN & CO. LIMITED, SHEFFIELD 9. T/t14 «| 
| Please send data on Trackwork to : | MANGANE: 
| NAME ,. o envesccscestovecorosesscaseteesesssssseseones | 
| POSITION. ..ccocosssesosccescsecessosecvocvcsvenesecsssersesnssssesss STEEL 
os etentanbbaninnsnosinectenbbisvontnnss i 
ADDRESS ..-2cc-esreererenererenereeerennes aeeees ssvevesveoecsvevscenescacsccsenssconsescoseesonneneosooascosonccoess | 
SS LS LS SS TS eee comes cen seem comms 
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INDUSTRY 


IS CONTROLLED 


The illustrations show parts of two Sturtevant installations in steelworks. At top 
(right) are seen coke screens with hoods connected to ducting at John Summers 
& Sons Ltd., and above, cyclones collecting dust from ore and limestone crushers, 


®eees 
Cees 
Sees 


AND 


COLLECTED BY 


PLANT 


SPECIALISTS IN 


All types of dusts in steelworks are dealt with 
by Sturtevant plants. Advanced forms of 
collectors of all kinds are employed includ- 
ing Electrostatic Precipitators, Scrubbers, 
Cyclones and Textile Filters. Of skilful design 
and robust construction Sturtevant plants 
meet the most stringent collection require- 
ments at a fully economic rate. Applied to 
a wide range of plant in the Industry they 
give reliable trouble-free service with high 
collection rates under rigorous conditions. 


reference Z/101'D. 


screens and conveyors at the Cleveland works of Dorman Long (Steel) Co. Ltd. 


STURTEVANT ENGINEEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 





ALL TYPES OF FANS 
HEATING AND VENTILATION 
AIR CONDITIONING 
AIR FILTRATION 
FUME REMOVAL 
ORYING 
DUST COLLECTING 
ELECTROSTATIC PRECIPITATION 
PNEUMATIC CONVETING 
INDUSTRIAL VACUUM CLEANING 
CRUSHING, GRINDING. SCREENING 
AND SEPARATING 
CATHODIC PROTECTION 





© 


For particulars of this type of plant apply to our 











AUSTRALIA: STURTEVANT ENGINEERING CO. 


(AUSTRALASIA) LTD., 


MILLER ROAD, VILLAWOOD, N.S.W. 
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With rising production costs it’s hardly likely. The people to see are Spencer-Bonecourt-Clarkson 
who for over forty years have been experts in waste heat recovery for steam raising in a wide 
range of industries. In addition to fire-tube boilers, S-B-C now also supply water-tube boilers. 

The vigorous approach of S-B-C technicians leads them into many fields of enquiry. They are 
experts on latent cooling techniques as applied to door frames and other parts of open hearth 
furnaces, and to the skids of reheating furnaces. Keeping abreast of the latest developments 

in the Steel and other industries, a team of S-B-C engineers recently toured Germany and other 
continental countries to inspect the newest techniques. 

S-B-C are the people best equipped to advise you and to act for you in the recovery of waste 
heat. Write or ‘phone today—time spent now can save you pounds for years to come. 


SPENCER-BONECOURT-CLARKSON LTD Leaders in Waste Heat Recovery 


A subsidiary company of Babcock & Wilcox Ltd. 
28 EASTON STREET - LONDON - W.C.1 - Telephone: Terminus 7466 
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NEW RADIGONS — 
LESS COST AND 
SIZE PER HP. 


Improvements all round — that’s the New 
Radicon exciting story! Better thermal ratings 
— better mechanical ratings — better casing 
design: all play their part in pushing up the 
load carrying capacity, to give you greater 
scope of application — to help you cut your 
costs by reducing size of unit for the job! 
Send for the New Radicon Catalogue right away 
— see what the latest models can do for you! 


‘SOLID FOOT’ RANGE FROM 4 to 8 in. Centres inclusive 


Outward evidence of their better- 
than-ever performance is given by 
the new smooth, more compact 
yet functional casing. The deep 
ribs and greater volume of air 
from the maximum diameter fan 
accelerates heat dissipation. 


“‘Adaptable” Range covers sizes from 1% in. to 3% in. Its 

FAN COOLING FOR detachable feet give unique versatility of mounting. For 

SMALLER SIZES TOO! the first time on such small sizes, the “Adaptable” Range 
incorporates super-efficient fan cooling. 


DAVID BROWN 


NVE VW ravicon worM REDUCERS 
wy + M YEARS 
THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION PARK WORKS HUDDERSFIELD TELEPHONE: 3500 
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IMPALCO is backed by the vast commercial and technical resources of IC! and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALGO extrudes, rolls, draws and fabricates 





aluminium and aluminium alloys. IMPALGO delivers from stock the shapes and sizes most in demand by British 
users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO aluminium 
products are available through your ICI area sales office. 






imperial Aluminium Company Li) ifed + Birminghay 
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Yes, Crofts Variable Speed Motor Gears take the 
biscuit — that’s what they'll tell you at the 
cereal factory where we photographed this battery 
of twenty-nine in action. 


Combining a flange mounted electric motor, variable 
speed drive and appropriate reduction 

gear, Crofts V.S.M.Gs are ideal for installation 
wherever a single compact unit is required because 
of limited space. 


The Vertical type, for powers up to 20 hp, 

is shown here, but a whole range of sizes is available 
and one’s bound to suit you. Send for publication 
560 giving all the information you'll require. 


GCROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY BRADFORD 3 YORKSHIRE 
Telephone 65251 (20 lines) 
*‘ Crofters Bradford Telex’ Telex 51/86 


BRANCHES AT: Beifost Sirminghom Bristol voy Dublin Glasgow femme Leeds Liverpoo! London 
Manchester Newcastle North Sheffield Stoke-on-Trent 


Subsidiary companies in Canada South Africa U. S.. A World wide representation, 
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Kalo 


the versatile NYLON 6 Polymer made 


7 3 by AKU-Arnhem-Holland 


AN OUTSTANDING MATERIAL 
for the ENGINEER 


AKULON, with its outstanding pro- 
perties: 

¢ High Tensile Strength. 

¢ High Impact Strength. 

*® Excellent Wearing qualities. 

¢ Good Temperature Resistance. 

e Lightweight. 

¢ Good Chemical Resistance. 

e Noiseless in Operation. 

e Easy to Machine. 


CONSIDER the advantages of AKULON 
for: 


Gears. 

Bearings. 

Cams. 

Catches. 

Belts. 

Wheels and Rollers. 

Pulleys and all Moving Parts, 
subject to light loading. 


AKULON, available in natural as well 
as in a wide range of standard colours. 


Full technical details and advice on 
request. 


Verenigd Plastic-Verkoopkantoor N.V. 


(Plasttrading Ltd.) 
Zeist (Holland) 


MARKETED IN THE U.K. BY: 


BX PLASTICS LIMITED 
LONDON €E.4. 
Stock depots at 


BIRMINGHAM 
MANCHESTER 
GLASGOW 
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Stop that water 
waste / 


pt ii iii ae 


with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 


expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 


Bibcock. 


884B 
4” Stopcock. 
(with the NEW ‘3D’ style button top) 
+” Pillarcock. 3” nose and tail. 
Non-concussive self-closing 
action 
Light pressure only required 
to operate 
Strong black non-heating = Sars 
button top (with mp. 2 Sy style POR Rie ER Ee ae 
red and blue inserts for ane 
“Hot” and “‘Cold’’) making 
it difficult to tie down or 
wedge open the valve 
Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 
water pressure 884W 
As easy to re-washer as an 4” Shower 
ordinary tap comrel epee 
Chromium finish on a heavy ceiling fixing. 


nickel base 





gael 


The name 15 


Dept. EE., BELMONT WORKS - DONCASTER 


Lindon Office and Warehouse: PRESTEX HOUSE - MARSHALSEA ROAD . S.E.!I 
and at 28, THORP STREET - BIRMINGHAM, 5 
TGA WF 168 


COME 

TO GRIPS 
WITH 
BELT DRIVE 
PROBLEMS 


NYLON-CORE FLEXIBLE BELT 


TRANSMITS POWER 
WITHOUT SLIP 


The Miraclo belt represents the last word 
in modern belt transmission. Chrome 
leather bonded to nylon gives extra- 
ordinary flexibility, enormous grip and 
strength. Yet it’s elastic, light in weight 
and has virtually no permanent stretch. 
The Miraclo belt is truly unique, and we 
would welcome the opportunity of prov- 


ing this to you. 


FREE. Send for this new |2 page 
colour brochure No. 201 which 
fully explains in word and 

picture the Miraclo Nylon- 
Core Belt-the belt that performs 
miracles. 


STEPHENS BELTING CO. LTD., IRA STEPHENS LTD., 


Snow Hill, Birmingham Ashton-under-Lyne 
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Speciry “REAVELL’’ 


FOR EFFICIENCY AND RELIABILITY, 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 TO 10,000 


LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 


OXYGEN, NITROGEN 


en AND OTHER 
on ae GASES 


Pt spe Ree 
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REAVELL & CO. LTD 


IPSWICH ENGLAND 


Telegrams: Reavell, Ipswich. Telephone No. Ipswich 56124 (3 lines) 
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Butterfield 


INDUSTRIAL EQUIPMENT 


fabricated to Plant Engineers’ 
specifications | 


Our illustration on right shows a in NICKEL 


Charge Hopper fabricated in Nickel 
throughout, $” thick on body complete with weighted plug valve in the 
24” bore bottom outlet and 12” by 9” charging door. Approximate sizes 

1’ 3” by I’ I” by 1’ 9° overall “depth. 


, »'4O L? And illustrated on left 
and in ME Blow-down Metering Pot, fabricated 
from +" and 4” thick 
*MONEL’ plate, 18” O/D by 3’ 9” long, 
supported by four Mild Steel angle legs 
and having an internal tube-bundle 3’ 5” 
long over tube sheets, 36 tubes 2” O/D 
by $" 1/D. The vessel is designed for 
maximum pressure of 230 Ibs. per sq. 
inch at 150°C. and tube bundle for 
60 Ibs. per sq. inch inside the tubes. 




















W. P. BUTTERFIELD LTD, P.O. BOX 38 SHI?! 
Butterfields also fabricate in Telephone: 52244 (8 lines) 
Aluminium, Aluminium Bronze BRANCHES: London Tel: HOLborn 2455 (4 lines) Bristol Te): 2705 


Tel: EAS 087! and 2241 Li | Tel: CENtral 0829 Glasgow Te) cep 
Alloy Mild Steel and Stainless Steel pista: 57415 ann 61957 Dein Tal, 73475 and 79754 2 
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3 Reliable Automation 


_ BY PNEUMATICS, MEANS 
Illustrated above is a ‘‘Ponticrat” Bottle Crating Machine 


‘ROSS manufactured by Messrs. H. Pontifex & Sons Ltd., Birmingham, 
IR equipped throughout with Ross Air Control Valves. — This 
E: ud! 


Al ae ticall ted machi load bottles into crates - 
CONTROL VALVES © Sos Nien 
Oa ND NOW FOR CATALOGUES FROM; : eae | 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATI LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 


WY 


y 


Let Bury Felt solve your problem 


as washers, seals and gaskets, polishing bobs, 


anti-vibration bases and buffing rollers. 
These are only a few of its hundred and 
one uses. You will think of many 
more. For Bury Felt is what you make 
of it; it can be chiselled, punched, 
machined or die-cut to suit your needs and is 
res. 


available in many types and 


y textu 
MA 
Send your enquiries to 7 
BURY FELT MANUFACTURING COMPANY LIMITED : 


P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) so manufacturers of ‘FOAMBURY’ ss iiaaes 


London Offices: 3 Snow Hill, ECI 
Phone: CENtral 4448 
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Ask for pamphlet 1/28! 


CLASS-J_ SWITCHGEAR 
Up to 150 and 250 MVA 


Reyrolle class-J switchgear is an economical range 
eminently suitable for urban and rural networks 
and consists of circuit-breakers, oil-switches, fuse- 
switches, and ring-main tee-off fuse-switches. 


Reyrolie 


A REYROLLE & COMPANY LTD HEBBURN - COUNTY DURHAM - ENGLAND 
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NEWBURY 
DIESEL Co. Ltd. 


NEWBURY - ENGLAND 





Clutches and Power Take Offs 
Single and three-stage Hydraulic 
Torque Converters For 

Marine Reverse and Reduction 

Gears, Fluid Couplings. MARINE 


BRITISH TWIN DISC LTD ||| DIESEL ENGINES 


| 


PRIORY ROAD, STROOD, | 
ROCHESTER, KENT UP TO 1600 H.P. 
Telephone: STROOD 7866! 


























for 
hydraulic presses 


We design and produce guards 
to fit all types and sizes of 
. , i” Hydraulic presses to meet the 
Vacuum pumps and equipment of our design are fulfilling Ps ny h J ; * f the F 
an increasing need in the Research and Industrial field. , eT | © Seep een ln ti omitbvemepnel 
Apart from the more standard products we offer a specialist » a. inspector. The illustration 
service for the development and manufacture of plants to ' shows a typical guard. For 
suit customers particular requirements. A technical advisory furtherinformation please write 
service is available at all times—please consult us! | for leaflet No. 30. 











Pump displacements from 2 to 5,000 c.f.m. and with 
Pressures ranging from 10-° mm. Hg. 


A desiccating plant for optical apparatus designed and = POWKE LANE, OLD HILL, STAFFS. 


built to individual specification te 
dual . pec ific ation. ts Phone: Cradley Heath 66423, Grams: “ Prigard,”’ Cradley Heath. 


IARDS | 


Goods +o European Markets jin 
through wagons every day 


«y TRAIN FERRY 








GENERAL 


GENERAL ENGINEERING CO (RADCLIFFE) LTO 


HARWICH - ZEEBRUGGE 

DOV > 

STATION WORKS + BURY ROAD - RADCLIFFE - LANCASHIRE - ENGLAND ER D U N K E RQ u as 
Packing and handling absolute minimum 


Telephone: Radcliffe 2291 (4 lines) Full : ni : es 
Telegrams: “General” Radcliffe Manchester Peel rr len, He pe emg ci 7 on a 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 

E.C.2 for Harwich route. 


Comvita saneeaee 
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Serving Britains Industry 


GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 








7 We make the widest steel sheets 
and have the largest general 


A perfect seal in a matter of seconds ON ] Pll = : ~ galvanising plant in Great Britain. 





For temporary pipe lines ‘Unicone’ 
4 \ 8 i V——/ Metal Spraying by the most up-to- 
instantaneous joints are recommended. Com if 2 ra Gus tevants dias to vr vate 


prising two parts only, they fasten with a \ vue iy aaa or” tne” 
“snap” ensuring a perfect seal in a matter oe wy 

of seconds. 

For permanent or semi-permanent pipe ee een, meneies 
lines, ‘Unicone’ bolted type joints are se Copper and all its alloys, 
usually employed and can be assembled far . Cadmium, Monel Metal, 
more quickly than any other flexible joint ; “ht 

giving positive anchorage. 


‘UNICONE 


ie. Smith and McLean Ltd. 


i179 WEST GEORGE STREET 
GLASGOW C.2. 


Tel: CENeral 0442. ‘Grams: “CIVILITY, Glasgow” 


eS 








THE UNICONE CO., LIMITED 
RUTHERGLEN, GLASGCW SCOTLAND 14,, icint completed 








WU 


Concrete can’t take it half so well as... 


Withstands heavy traffic. High Impact Strength. Jointles. SCREEDED FLOORING 


Non slip. Obviates dust hazards. Light in weight. Can be applied to A 
various surfaces. Economical and hard wearing. 


AND CHEMICAL RESISTANT 


Ceradek will provide the most likely solution to your flooring problems. 
Our technical staff will gladly advise you on all aspects of Ceradek installation, supplyi g 
further details and quotations as require«.. 

Laid only by: TECHNICAL APPLICATIONS LTD. VALLEY WORKS, MONTON F>. ECCLES, LANCASHIRE. Eccles 1737 
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YARROW 





One of a comprehen- 
sive range of stoker 
fired boilers. 








INDUSTRIAL 
BOILERS 


Yarrow and Company are fully equipped to supply 
all sizes of modern stoker, oil or gas fired Bi-Drum 
Boilers. 

Recent advances in engineering practice leading 
to pre-engineering of style and standardisation of 
components ensure early delivery at competitive 
prices. 

Every Boiler Contract is backed by compre- 
hensive engineering and research facilities with 
efficient after sales service. 





‘ 
ie 
i ' 
i 
| 
+ 








baacdedage 
eo 4% 


N 





x 


WRAABRAS Veena 
Se WARA SNARE EEE 


> 


=< 


Shop Assembied 
package units for o// 
or gas firing. 


_~- 



































~v 





Home and Overseas Enquiries invited 


Please write for further details to A Range of these 


standard engineered 
units is available for 
of/ or gas firing. 


YARROW & CO. LTD 
SCOTSTOUN - GLASGOW W4 


Cerri. 55 55 5 SS SO 8S SD 


Pe 

















for 
SPECIAL 


PLANT 


so versatile 


THE RIGHT HEAT 

FIT ANY SHAPE 
AUTOMATIC CONTROL 
EASE OF ASSEMBLY 


There is but one word to describe the Isomantle 
method of electric surface heating—VERSATILE. 
Isomantles are today being made for so many 
diverse industries that no heating difficulty presents 
a problem any longer. They provide the right heat 
in the right place at the right time. 


Let Isopad help you with your problem, @ Jsomantles in 120° sections. Prepared 
fully illustrated literature available. @ er vacuum chamber by Edwards High 
e Vacuum Ltd. 


ME LEN LER NMR 
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ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 




















— ELEVANJA — 


FLAMEPROOF 
SOLENOIDS 


Groups I - II - III gases 
Pull 3 to 285 inch. lbs. 
Continuous rating 


A.C. single phase 
A.C. three phase 
D.C. up to 600 volts 


Suitable for operation in most 
hazardous & dusty atmospheres 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 





























RADIATORS * 
OIL COOLERS ... 


INDUSTRIAL, AGRICULTURAL 
—& TRANSPORT APPLICATIONS | 


— WRITE FOR DESCRIPTIVE FOLDEF — 


He. O. SERCK Ltp. 


SUNLIGHT WORKS, DILWORTH STREET, 
MANCHESTER, 15 & AT HUDDERSFIELD. 








Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted 


In the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production 


APPLICATION TO MACHINES 





HEADED,PLAIN AND 
WOODRUFF KEYS 


Also manufacturers of 


SOLID AND SPLIT 
TAPER PINS 


tate Decbig Gute Ly Vtg 


FREDERICK MOUNTFORD (Bham) LTD, 


FREMO WORKS + MOSELEY ST.- BIRMINGHAM, 5 


Telephone: MIDiand 7984 BPX. Telegrams: FREMO, &/RMINGHAM 
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TANKS any shape 


Pd 


electrically 
welded 


Pa oe 


TANKS 


es) ae 
mild steel 
weldments and structures 


Markland Scowcroft 


LTD 





CLYDE 
DOCKSIDE 


_ INCORPORATING . 
| C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission systern. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
om maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details? 
Send for the Clyde 


= BOOTH 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holycown 412 (6 lines) _ Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Vel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 


Telex 77443 
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DEMAG 


Cost-conscious Engineering 








This eight-strand continuous casting plant” 
for producing standard steels has been in 
full operation at the Terni steelworks in 
Italy since 1958. A plant built for S.A.F.E. 
Hagondange in France is a fine example of 
such an installation for continuous casting 
of alloyed steels. Further plants for the pro- 
duction of concast billets and slabs are being 
planned for foreign and domestic customers. 





“designed and built by DEMAG according to the 
Junghans system in co-operation with Mannesmann AG 
and Gebriider Bohler & Co 


gn 


~ 


ig s 
mii 


¢ 
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tr @ Sample 


Tube of 


MOLYKOTEG 
\ ~ LUBRICANT 


Industry’s 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


HIGHLY RECOMMENDED FOR: 


Threaded Connections e Chucks & Collets e Rod End Bearings 


° 
* Press Fitting * Packings e Cams 

_* Splines ® Drilis, Taps & Dies ® Dies & Punches 
. 


Highly-Loaded Gears ® Universal Joints * Guide Posts 


Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 
126 which gives complete details 


AEF SS A iT D. 25. Victoria st. LONDON SW 1 


| Please send me a free sample of your MOLYKOTE G 
_ Lubricant. 


NAME 
TITLE 
COMPANY 




















| ADDRESS 





A FS A LTD. 


25, Victoria St., London S.W. 1 





Enough water 
to float the 


‘Queen Mary’ 


Six Richardsons Westgarth 
‘Deptford’ rotary water strainers 
strain the condenser 

cooling water at the 
Aberthaw Power Station, 

and are capable of handling 
20,000,000 gallons in forty 
minutes—enough water to 
float the ‘Queen Mary’, 

The straining is done by 

a perforated bronze drum; 
debris collected on the outside 
is continuously removed by 

a phosphor bronze scraper blade. 
Accumulated sludge is 
discharged from the hopper 
beneath the strainer without 
interrupting the flow. 
Richardsons Westgarth 

rotary strainers are made 

in a range of sizes from 

160,000 g.p.h. to 5,000,000 g.p.h. 


Brochure Ref. WS.2 illustrates 
and describes this product. 


RICHARDSONS WESTGARTH 
(HARTLEPOOL) LTD. 
A member of the Richardsons Westgarth Group 


Hartlepool, Co. Durham and at 58 Victoria St, London, S.W.! 
59 Mosley St, Manchester, 75 Buchanan St, Glasgow. 
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THE EMPIRE RUBBER SELF-CONFORMING GROMMET 


...Is the solution to many an engineering problem 


PAT. APP. No. 5255/59 





THE NEW BLIND GROMMET 


FREE 


Note how when 
sprung into 
position the 
grommet provides 
a perfect seal by 





THE NEW DESIGNED GROMMET 


FIRST SEAL 





its own permanent 
pressures. The 
angled groove also 
creates a tight 
pressure hold on 
the metal plate. 








A useful feature of this 
cable grommet is that 
by reason of the designed 
taper of the cable entry 
and the flexibility of the 
web, a considerable 
angle of cable entry and 
a variety of cable size, 
are possible. This avoids 
necessity for special 
grommets with angled 
bores. 


In the conventional g: 
only one thickness ‘ 
and only one size ©! 
can be accommodated 
effective seal is afforded 5 


the parallel groove. 
Se 


No 








This new development in grommets is now being produced in a range of sizes 
These new grommets will solve your sealing problem 


Enquire for catalogue and detailed particulars. 


EMPIRE RUBBER COMPANY, DUNSTABLE, BEDFORDSHIRE, ENGLAND 





B. LEVY & CO. 


(Patterns) Ltd. 
Specializing in 


Pattern Equipment of all kinds 
including the largest 

Wooden Patterns and 

intricate metal patterns 

for Shell Moulding 


Send your enquiries to our works at: 
1-5, OSBERT STREET, 


Vauxhall Bridge Road, 
Lendon, S.W.1. 


Phone: ViCtoria 1073 or 7486. 











THE LILLESHALL COMPANY 
St. George's, Oakengates, Shropshire. 


Telephone : OAKENGATES 120 
jegrams : LILLESHALL, OAKENGATES 


SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


ARLAND & WOLF 


CLYDE FOUNDRY. co 


LIMITED 


VAN, GLASCOW 


High Strength 


FRICTION 
BOLTS 


for Structural Joints 


» details of thi 
remng method and u 





Altrincham Street, 
Manchester, 1 
Telephone : 
Ardwick 1765 
LONDON : W. Kelway-Bamber & Co. Ltd., Room 7 
| 70 Victoria Street, $.W.1. Telephone : Abbey 6860 


| N.E. COAST : Fasteners Led., 2 Hall St., Barnard Castle 
County Durham. Telephone ; Barnard Castle 3143 





ane 


These premises for Brocklehurst Motors 
Ltd., of Chesterfield clearly demonstrate 
that KARISCOL buildings are the ideal 
prefabricated structures where spacious, 
well-lit floor areas are required. Clear 
spans range from 30 ft. to 100 ft. and the 
portal frame design ensures the best 
possible use to be made of the building 
height without interference from con- 
ventional roof trusses. The KARISCOL 
patent joint at eaves and apex reduces 
site bolting to a minimum and therefore 
speeds erection and lessens cost. Build- 
ings can be supplied in any multiple of 
12ft. 6in. in length and alternative 
eaves heights are available for all spans. 
Extensions can be added easily to sides 
or ends, as required. Crane gantries 
can also be incorporated for overhead 
electric or hand operated cranes up to 
5-ton capacity. For further information 
write to Lilleshall for Literature, Ref. 
K.109. 


LESS-TIME LOWER cosrt 
BUILDINGS 


Rarisco} 
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GRAFTON CRANES LTD. 
VULCAN WORKS _ 
BEDFORD 
Established 1880 


Telegrams : 
GRAFTON, BEDFORD 


Telephone : 


\ 





POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 





10 TON 
ROLLER TURNTABLE 











JAMMERED ORS 
AYDRAULIC | 
PRESSED 


a Woo 
We 








Screcte 
produschine/ 


by using 


IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


INCE FORGE CO. LTD - WIGAN 
RKS FORGE LTD - PROPRIETORS 


RIVEN 


HINE TOOLS| 


st 


MAC 


CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Tel.: 32411-2 
32, Victoria Street, London, S.W.1  Tel.: Abbey 2966 








wel 


for testing 
rotating machinery / 
Ps 


INTEGRAL TYPE 


torquemeter 


The usefulness of the integral type of torquemeter in the 
development and testing of machines is being recognised 
in an increasing number of engineering applications. 
Such an instrument provides valuable information on torque 
and power for a relatively small outlay. 

Electric Torquemeters of all capacities are made 

by A.E.I. Ltd. and calibrated individually, the 

accuracy obtainable being within 1%. 

The A.E.I, Electric Torquemeter gives direct 

readings of torque on a graduated scale; the scale 
reading multiplied by the r.p.m. and divided by a 
constant gives the h.p. The principle of operation 

is that the angle of twist is made to alter the 

air gap of a differential transducer, the 

alteration being measured electrically and 

shown on a galvanometer. The small power 

required is obtained from a.c. mains, 

Full technical details are given in 

Publication 714L/A, which will be 


gladly sent on application. 


The largest and smallest 

A.E.I. integral torque- 

meters produced so far. The 
indicator can be seen immediately 
above the two shafts units. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


Telecommunications Division 


Marine Department, Woolwich, London, S.E.18. Tel: Woolwich 2020 


oe 


a 
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NO folds... NO rivets... NO leaks... 


in VELFLO Circular Duct Fittings 


Smoother flow .. . less noise ... greater economy! Those are the three great advantages 


brought to high-velocity air conditioning ductwork by Velfio. 


Velfio fittings are made from pressings produced from metal dies and are all welded, so there 


are no folds, rivets or other projections to cause internal surface friction, and no leaks. 


And because they are mass-produced, Velfio fittings are much cheaper 


than hand-made components. 
All standard Velfio fittings will shortly be available from stock anywhere in Britain. 


As well as being ideal for high velocity air conditioning systems, Velfio fittings are also 
eminently suitable for conventional installations . . . dust and fume extraction 


pliant... rain and waste water installations ... pneumatic conveying. 





VELFLO 


BY WILMOT BREEDEN 


For detailed catalogue, write to: 


Sales Manager, Dept. 9, Wilmot Breeden Ltd., Goodman Street, Birmingham, England Telephone: Central 8691. 
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Two heads are better than one 


If you have a problem on your mind involving the 
movement of air or other gases you can’t do better 
than to get in touch with “ Sirocco ”’. 


Over the past 75 years we’ve accumulated a vast 
amount of experience in this field. You'll find 
** Sirocco ”’ fans and ancillary equipment in thousands 
of British factories,'in many British coal mines, in 
most British power stations, and in industrial 
establishments throughout the world. Whether it’s 
heating and ventilating, air conditioning, fume or 





vapour removal, dust collection, or the pneumatic 
conveying of bulk material, there’s a “ Sirocco” 
answer for the asking. 


We'll be glad to send a “ Sirocco” trained engineer 
from our nearest branch to survey the situation. 
Can we get our heads together on your problem? 


Our extensive range of technical literature is freely 
available on request. 


oo & Co, 
Cs % 
TRADE 


MARK 


y DAVIDSON &CO.LTD. 


J 
rey SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND (Belfast 57251) 


LONDON BRANCH: MORRIS HOUSE, JERMYN ST., S.W.1. Tel. WHITEHALL 3541/8 


BRANCHES AT Manchester ~ 
(Blackfriars 6210) 


Birmingham Newcastle-on-Tyne + Leeds + Cardiff 
(Midlerd 4916) (26584) (21886) (51435) 


Glasgow - 
(City 6786) 














S. S. “ORIANA’ & 





Yel olive: 


of : 





5] 
3 


BEAN 


ets 




















_ W.H.ALLEN SONS & C° L™ Ean 
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DUCOLW.30 ABRAZO COLMO COLCLAD CORTEN COLTUF 


High Tensile Abrasion Creep Stainless High Strength Notch 

Weldable Resisting Resisting Nickel & Corrosion Tough 

Structural Steel Steel *Mone)’ Resisting Steel 
Steel Clad Steels Steel 





COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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THE MOSS GEAR CO. LTD: CROWN WORKS : TYBURN : BIRMINGHAM - 24 


Telephone: ERDington 1661/6. Telegrams: ‘Mosgear Birmingham’. 





